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PREFACE

This report was prepared by the U.S. Geological Survey in co 
operation with the States of Minnesota and North Dakota, and with 
other agencies, by personnel of the Water Resources Division, 
E. L. Hendricks, chief hydrologist, G. W. Whetstone, assistant 
chief for Reports and Data Processing, under the general direction 
of G. A. Billingsley, chief, Reports Section, and B. A. Anderson, 
chief, Data Reports Unit.

The data were collected and computed under supervision of 
district chiefs, Water Resources Division, as follows:

C. R. Collier..................................St. Paul, Minr\
H. M. Erskine............................Bismarck, N. Dak,
G. M. Pike.......................................Helena, Mont,

III





CONTENTS

Page
Preface............................................................................. Ill
List of gaging stations, in downstream order, for which records are published....... VI
Scope of work....................................................................... 1
Cooperation......................................................................... 1
Division of work..................................................................... 1
Definition of terms and abbreviations............................................... 2
Downstream order and station number................................................. 3
Explanation of data................................................................. 3
Accuracy of field data and computed results......................................... 6
Other data available................................................................ 7
Publications........................................................................ 7
Records of discharge collected by agencies other than the Geological Survey......... 11
Gaging-station records.............................................................. 12
Revisions and corrections for stations discontinued prior to October 1, 1960........ 398
Discharge at partial-record stations................................................ 399

Crest-stage partial-record stations............................................... 399
Sheyenne River seepage investigation.............................................. 404

Index............................................................................... 405

ILLUSTRATIONS

Page 
Figure 1. Map of the United States showing area covered by the volumes in the

series on surface-water supply......................................... 8
Plate 1. Map showing location of gaging stations...............................In pocket

V



VI GAGING STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED

HUDSON BAY BASIN
Lake Winnipeg (head of Nelson River): 

SASKATCHEWAN RIVER BASIN 
South Saskatchewan River (head of Saskatchewan River):

Oldman River: Page 
Belly River at international boundary....................................... 12

Mountain View Irrigation District Canal near Mountain View, Alberta....... 15
Belly River near Mountain View, Alberta..................................... 18

Waterton River near international boundary................................ 21
Boundary Creek at international boundary................................ 24

Waterton River near Waterton Park, Alberta................................ 27
St. Mary Lake (head of St. Mary River) near St. Mary, Mont.................. 30
St. Mary River near St. Mary, Mont.......................................... 31

Swiftcurrent Creek: 
Cateract Creek:

Grinnell Creek at Grinnell Glacier, near Many Glacier, Mont........... 32
Grinnell Creek near Many Glacier, Mont................................ 35

Swiftcurrent Creek at Many Glacier, Mont.................................. 38
Lake Sherburne at Sherburne, Mont......................................... 41
Swiftcurrent Creek at Sherburne, Mont..................................... 42

St. Mary River near Babb, Mont.............................................. 47
St. Mary Canal at St. Mary crossing, near Babb, Mont...................... 52
St. Mary Canal at Hudson Bay Divide, near Browning, Mont.................. 55

St. Mary River at in ternational boundary.................................... 58
RED RIVER OF THE NORTH BASIN
Otter Tail River (head of Red River of the North) near Detroit Lakes, Minn...... 61

Pelican River near Fergus Falls, Minn......................................... 64
Orwell Reservoir near Fergus Falls, Minn........................................ 67
Otter Tail River below Orwell Dam, near Fergus Falls, Minn...................... 68
Bois de Sioux River near White Rock, S. Dak................................... 71

Red River of the North at Wahpeton, N. Dak...................................... 74
Wild Rice River near Rutland, N. Dak.......................................... 77
Wild Rice River near Cayuga, N. Dak........................................... 80
Wild Rice River near Abercrombie, N. Dak...................................... 83

Red River of the North at Fargo, N. Dak......................................... 86
Sheyenne River above Harvey, N. Dak........................................... 89
North Fork Sheyenne River near Wellsburg, N. Dak............................ 92
Big Coulee near Haddock, N. Dak............................................. 95

Sheyenne River near Warwick, N. Dak........................................... 98
Devils Lake:

Mauvais Coulee (head of Big Coulee) near Cando, N. Dak.................... 101
Edmore Coulee near Edmore, N. Dak....................................... 104

Big Coulee:
Little Coulee at Leeds, N. Dak.......................................... 107

Big Coulee near Churchs Ferry, N. Dak..................................... 108
Devils Lake near Devils Lake, N. Dak........................................ 110

Sheyenne Fiver near Cooperstown, N. Dak....................................... Ill
Lake Ashtabula:

Baldhill Creek near Dazey, N. Dak........................................... 114
Lake Ashtabula at Baldhill Dam, N. Dak........................................ 117
Sheyenne River below Baldhill Dam, N. Dak..................................... 118
Sheyenne River at Valley City, N. Dak......................................... 121
Sheyenne River at Lisbon, N. Dak.............................................. 124
Sheyenne River near Kindred, N. Dak. .......................................... 127
Sheyenne River at West Fargo, N. Dak.......................................... 130

Maple River near Hope, N. Dak............................................... 133
Maple River near Enderlin, N. Dak........................................... 134
Maple River near Mapleton, N. Dak........................................... 137
Rush River at Amenia, N. Dak................................................ 140

Buffalo River near Hawley, Minn............................................... 143
Whiskey Creek (head of South Buffalo River) at Barnesville, Minn............ 146
South Branch Buffalo River at Sabin, Minn................................... 147

Buffalo River near Dilworth, Minn............................................. 150
Elm River near Kelso, N. Dak;................................................. 153
Wild Rice River at Twin Valley, Minn.......................................... 155
Wild Rice River at Hendrum, Minn,............................................. 158

Red River of the North at Halstad, Minn......................................... 161
Goose River:

Beaver Creek near Finley, N. Dak............................................ 164
Goose River near Portland, N. Dak. ............................................ 165
Goose River at Hillsboro, N. Dak.............................................. 168
Marsh River near Shelly, Minn................................................. 171
Sandhill River at Climax, Minn,............................................... 174
Red Lake River:
Lower Red Lake near Red Lake, Minn............................................ 177
Red Lake River near Red Lake, Minn............................................ 178
Red Lake River at High Landing, near Goodridge, Minn.......................... 181

Thief River near Thief River Falls, Minn.................................... 184
Clearwater River:

Ruffy Brook near Gonvick, Minn............................................ 187
Clearwater River at Plummer, Minn........................................... 191

Lost River at Oklee, Minn................................................. 194
Clearwater River at Red Lake Falls, Minn.................................... 198

Red Lake River at Crookston, Minn............................................. 201



GAGING STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED VII

HUDSON BAY BASIN--Continued
Lake Winnipeg (head of Nelson River) Continued
RED RIVER OP THE NORTH BASIN Continued Page 
Red River of the North at Grand Porks, N. Dak................................... 204

Turtle River at Manvel, N. Dak................................................ 207
Forest River:

Middle Branch Forest River near* Whitman, N. Dak............................. 210
Forest River near Fordville, N. Dak........................................... 212
Forest River at Minto, N. Dak................................................. 215
Snake River:
Middle River at Argyle, Minn................................................ 218

South Branch Park River (head of Park River):
Homme Reservoir near Park River, N. Dak....................................... 221
South Branch Park River below Homme Dam, N. Dak............................... 222
North Branch Park River:

Cart Creek at Mountain, N. Dak............................................ 225
Park River at Grafton, N. Dak................................................. 228

Red River of the North at Drayton, N. Dak....................................... 231
Two Rivers:

South Branch Two Rivers at Lake Bronson, Minn............................... 234
Pembina River:
Hidden Island Coulee near Hansboro, N. Dak.................................. 237
Long River near Sarels, N. Dak.............................................. 240
Snowflake Creek near Snowflake, Manitoba.................................... 243
Mowbray Creek near Mowbray, Manitoba........................................ 246

Pembina River near Kaleida, Manitoba.......................................... 249
Pembina River near Windygates, Manitoba....................................... 252
Little Pembina River near Walhalla, N. Dak.................................. 255

Pembina River at Walhalla, N. Dak............................................. 258
Pembina River at Neche, N. Dak................................................ 261
Tongue River:
Herzog Creek near Concrete, N. Dak........................................ 264

Tongue River at Akra, N. Dak................................................ 267
Red River of the North at Emerson, Manitoba..................................... 270

Roseau River below South Fork, near Mailing, Minn.............................. 273
Sprague Creek near Sprague , Manitoba ........................................ 276

Roseau River at Roseau Lake, Minn............................................. 279
Roseau River at Ross , Minn.................................................... 282
Roseau River near Badger, Minn................................................ 285
Roseau River near Haug, Minn.................................................. 288
Roseau River below State ditch 51, near Caribou, Minn......................... 291
Roseau River at international boundary, near Caribou, Minn.................... 294
Assiniboine River: 

Souris (Mouse) River:
Long Creek at western crossing of international boundary.................. 297
Long Creek near Crosby, N. Dak............................................ 300
Long Creek near Noonan, N. Dak............................................ 302
Short Creek:

East Branch Short Creek:
East Branch Short Creek Reservoir near Columbus, N. Dak................. 305

Short Creek below international boundary, near Roche Percee, Saskatchewan. 306 
Souris (Mouse) River near Sherwood, N. Dak.................................. 309
Lake Darling near Foxholm, N. Dak........................................... 312
Souris (Mouse) River near Foxholm, N. Dak. .................................. 313

Des Lacs River at Foxholm, N. Dak......................................... 316
Souris (Mouse) River above Minot, N. Dak.................................... 319
Souris (Mouse) River near Verendrye, N. Dak................................. 322

Wintering River near Bergen, N. Dak....................................... 325
Wintering River near Karlsruhe, N. Dak.................................... 327

Souris (Mouse) River near Bantry, N. Dak.................................... 330
Willow Creek at Dunseith, N. Dak.......................................... 333

Lake Metigoshe (head of Oak Creek) near Bottineau, N. Dak............... 336
Oak Creek at Lake Metigoshe Outlet, near Bottineau, N. Dak.............. 337

Willow Creek near Willow City, N. Dak..................................... 339
Deep River near Upham, N. Dak............................................. 341
Cutbank Creek:

Egg Creek near Granville, N. Dak...................................... 343
Cutbank Creek at North Lake Outlet, near Granville, N. Dak.............. 345

Boundary Creek near Landa, N. Dak......................................... 345
Souris (Mouse) River near Westhope, N. Dak.................................. 348

LAKE OF THE WOODS BASIN (HEAD OF WINNIPEG RIVER) 
Namakan River (head of Rainy River): 
Basswood River: 

Kawishiwi River:
South Kawishiwi River:

Isabella River near Isabella, Minn.................................... 351
South Kawishiwi River near Ely, Minn. ................................... 352

Stony River near Isabella. Minn....................................... 353
Dunka River near Babbitt, Minn........................................ 356
Bear Island River near Ely, Minn...................................... 358

Kawishiwi River near Winton, Minn......................................... 360
Basswood River near Winton, Minn............................................ 365

Namakan River at outlet of Lac la Croix, Ontario.............................. 368
Vermilion Lake near Soudan, Minn............................................ 371

Pike River near Embarrass, Minn........................................... 372
Vermilion River below Vermilion Lake, near Tower, Minn...................... 375

Rainy Lake near Fort Frances, Ontario......................................... 378



VIII GAGING STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED

HUDSON BAY BASIN--Continued
Lake Winnipeg (head of Nelson River) Continued 

LAKE OF THE WOODS BASIN--Continued 
Rainy River:

Little Fork River: Page 
Sturgeon River near Chisholm, Minn........................................ 379
Dark River near Chisholm, Minn.......................................... 382

Little Fork River at Little Fork, Minn...................................... 383
Big Fork River at Big Falls, Minn........................................... 386

Rainy River at Manitou Rapids, Minn........................................... 389
Rapid River near Baudette, Minn............................................. 392

Warroad River near Warroad, Minn.............................................. 395



SURFACE WATER SUPPLY OP HUDSON BAY AND UPPER MISSISSIPPI RIVER BASIN

SCOPE OF WORK

This volume is one of a series of 37 reports presenting records of stage, discharge, and content, of 

streams, lakes, and reservoirs in the United States during the 1961-65 water years. Since 1888, when the 

U.S. Geological Survey first studied streamflow in relation to problems oi irrigation, similir records have 

been obtained at more than 17,500 gaging stations in the 50 States. On September 30, 1965, the Geological 

Survey and cooperating organizations were maintaining 9,100 gaging stations. Partial-record stations for 

low flow or for floodflow have been operated at many other points. The records lor the 1961-65 water years 

at gaging stations and partial-record stations in the Hudson Bay basin are given in this repirt.

COOPERATION

Many State, municipal, and private organizations have cooperated with the Geological Survey in this 

work by either furnishing or helping to collect data. Organizations that supplied data are acknowledged in 

station descriptions, and organizations that assisted in the collection of data through cooperative agreements 

with the Survey are as follows:

Minnesota--State Department of Conservation, Division of Waters; State Department of Highways; 

and State Iron Range Resources and Rehabilitation Commission.

North Dakota State Water Conservation Commission and the State Highway Department.

Assistance in the form of funds or services was given by the U.S. Department of State in collecting 

records published herein for 45 gaging stations; by the Corps of Engineers, U.S. Army, for 29 stations; 

by the Bureau of Reclamation, U.S. Department of the Interior, for 13 stations; by the F'^h and Wildlife 

Service, U.S. Department of the Interior, for 5 stations; and by the Soil Conservation Service, U.S. Depart 

ment of Agriculture, for 5 stations.

On waters adjacent to the international boundary, certain gaging stations are maintained by either the 

United States or by Canada under mutual agreement, and the records are obtained and compiled in a man 

ner equally acceptable to both countries. These stations are designated herein as "international gaging 

stations."

DIVISION OF WORK

The stream-gaging work was done by the Water Resources Division of the Geological Survey under the 

direction of personnel cited in the preface. The data for stations in the several States were collected and 

prepared for publication in the district offices listed below.

State District office AddreFS

Minnesota a/. ............ St. Paul 55101. ......... 1033 Post Office F-ailding
Montana ............... Helena 59601 .......... 421 Federal Building
North Dakota b/ ........... Bismarck 58501. ........ 348 New Federal Building

a/Except for Red River of the North at Halstad but including Bois de Sioux River near White Rock, 
S. Dak.

b/Including Red River of the North at Halstad, Minn.
1
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DEFINITION OF TERMS AND ABBREVIATIONS 

The terms of streamflow and other hydrologic data, as used in this report, are defined as follows:

Gaging station is a particular site on a stream, canal, lake, or reservoir where systematic observations 

of gage height or discharge are obtained. When used in connection with a discharge record, the term is 

applied herein only to those gaging stations where a continuous record of discharge is obtained,

Hydrologic bench-mark station is one that provides hydrologic data for a basin in which the hydrologic 

regimes will likely be governed solely by natural conditions. Data collected at a bench-marl' station may 

be used to separate effects of natural from manmade changes in other basins which have been developed and 
in which the physiography, climate, and geology are similar to those in the undeveloped bench-mark basin.

Partial-record station is a particular site where limited streamflow data are collected systematically 

over a period of years for use in hydrologic analyses.

Discharge is the volume of water in a stream which passes a given point in a unit of time.

Cubic foot per second (cfs) is the rate of discharge representing a volume of 1 cubic foot parsing a given 

point during 1 second and is equivalent to 7.48 gallons per second or 448.8 gallons per minute,

Cubic feet per second per square mile (cfsm) is the average number of cubic feet of water flowing per 
second from each square mile of area drained, assuming that the runoff is distributed uniformly in time 

and area.

Runoff in inches (in.) shows the depth to which the drainage area would be covered if all the runoff 

for a given time period were uniformly distributed on it.

Acre-foot (ac-ft) is the quantity of water required to cover an acre to the depth of 1 foot aid is equiva 

lent to 43,560 cubic feet or 325,851 gallons.

Cfs-day is the volume of water represented by a flow of 1 cubic foot per second for 24 hours. It is equi 
valent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons, and represents a runoff of 0.0372 inch 

from 1 square mile.

Stage-discharge relation is the relation between gage height (the stage of the stream ir relation to a 
reference gage) and the amount of water flowing in a channel, expressed as volume per unit of time.

Control designates a feature downstream from the gage that determines the stage-discharge relation 

at the gage. This feature may be a natural constriction of the channel, an artificial structure, or a uniform 

cross section over a long reach of the channel.

Contents is the volume of water in a reservoir. Unless otherwise indicated, volume is computed on the 

basis of a level pool and does not include bank storage.

Drainage area of a stream above a specified location is that area, measured in a horizontal plane, 

enclosed by a topographic divide from which direct surface runoff from precipitation normrlly drains by
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gravity Into the river above the specified point. Figures of drainage area given herein include all closed 

basins, or noncontrlbuting area, within the area unless otherwise noted.

WSP Is used as an abbreviation for "Water-Supply Paper" in reference to previously published reports. 

DOWNSTREAM ORDER AND STATION NUMBER

Beginning with the series of reports for the water year ending September 30, 1951, the order of listing 

gaging-station records is in a downstream direction along the main stem. All stations on a tributary 

entering above a main-stem station are listed before that station. A station on a tributary that enters 

between two main-stem stations is listed between them. A similar order is followed in lisrlng stations on 
first rank, second rank, and other ranks of tributaries. The rank of any tributary on whic*r a gaging sta 

tion is situated with respect to the stream to which it is immediately tributary is indicated by an indention 

in the listing of gaging stations in the table of contents of this report. Each indention represents one rank. 
This downstream order and system of indention show which gaging stations are on tributaries between any 

two stations and the rank of the tributary on which each gaging station is situated.

The order of listing used before the publication of the 1951 report listed first all stations on the main 
stem from headwaters toward mouth, then all stations on the uppermost tributary to the train stem from 

the tributary's source to mouth, and then all stations from source to mouth of the uppermost tributary to 
the tributary.

As an added means of identification, each gaging station and partial-record station hae been assigned 

a number. Numbers have been assigned in the same downstream order as described in this report. In 
assigning station numbers, no distinction is made between partial-record stations and regular gaging 

stations; the station number for a partial- record station indicates downstream-order position in a list 

made up of both types of stations. Gaps are left in the numbers to allow for new stations that may be 
established; hence the numbers are not consecutive. The complete 8-digit number for each station, such 

as 05-0825.00, includes the part number "05" plus a 6-digIt number. In this report the nonessential zeros 

are not shown. For example, the complete number 05-0825.00 will appear as 5-0825, ju^t to the left of 

the station name.

EXPLANATION OF DATA
-*

The base data collected at gaging stations consist of records of stage and measurement.'? of discharge. 

In addition, observations of factors affecting the stage-discharge relation, weather records, and other 

Information are used as needed to supplement base data In determining the daily flow. Records of stage 

are obtained from a water-stage recorder that gives a continuous graph of fluctuations (for digital recor 

ders, a tape punched at 15-, 30-, or 60-mlnute intervals) or from direct readings on a nonrecording gage. 

Measurements of discharge are made with a current meter by the general methods adopted ly the Geologi 

cal Survey on the basis of experience In stream gaging since 1888. These methods are described in Water -

Supply Paper 888 and in U.S. Geological Survey Techniques of Water Resources Investigations, book 3, 

chapter A6.

Rating tables giving the discharge for any stage are prepared from stage-discharge relation curves 

defined by discharge measurements. If extensions to the rating curves are necessary to define the extremes 

of discharge, they are made on the basis of indirect measurements of peak discharge, (such as slope-area
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or contracted-opening measurements, computation of flow over dams or weirs, and by othsr methods), 

velocity-area studies, and logarithmic plotting. The application of the dally mean gage height to those 

rating tables gives the daily mean discharge, from which the monthly and the yearly mean discharges are 

computed. If the stage-discharge relation is subject to change because of frequent or contini'al change In 

the physical features that form the control, the daily mean discharge Is determined by the shifting-control 

method, in which correction factors based on Individual discharge measurements and on notes by engineers 

and observers are used in applying the gage heights to the rating tables. If the stage-dischrrge relation 

for a station Is temporarily changed by the presence of aquatic growth or debris on the control, the daily 

mean discharge is computed by what is basically the shifting-control method.

At some gaging stations the stage-discharge relation is affected by backwater from reservoirs, 

tributary streams, or other sources. This necessitates the use of the slope method in which the slope or 

fall In a reach of the stream is a factor in determining discharge. Information requisite for determining 

the slope or fall is obtained by means of an auxiliary gage set at some distance from the base gage. At 

some stations the stage-discharge relation is affected by rapid change in stage. If so, the rste of change 

in stage Is used as a factor in determining discharge.

At most gaging stations in the northern part of the United States and at some in the mountainous regions 

of other parts of the country the stage-discharge relation is affected by ice during the winter, and It 

becomes impossible to compute the discharge in the usual manner. Discharge for periods of ice effect 

is computed on the basis of gage-height record and occasional winter discharge measurements, considera 

tion being given to the available Information on temperature and precipitation, notes by gage ot servers and 

hydrologists, and comparable records of discharge for other stations in the same or nearby basins.

For some gaging stations there are periods when no gage-height record is obtained or the recorded 

gage height is so faulty that it cannot be used to compute the daily discharge. This happens when the 

recorder stops or otherwise fails to operate properly, intakes are plugged, float is frozen In the well, or 

for various other reasons. For such periods the daily discharges are estimated on the basis of recorded 

range in stage, adjoining good 'record, discharge measurements, weather records, and cormarison with 

other station records from the same or nearby basins.

The, data in this report generally comprise a description of the station, and tables showing the daily 

discharge and monthly and yearly discharges of the stream. Records are published on a wate- year basis 

which begins on October 1 and ends on September 30.

The description of the station gives the location, drainage area, records available, type and history of 

gages, average discharge, extremes of discharge, general remarks, and notations on revisions of the pre 

viously published record. The location of the gaging station and the drainage area are obtained from the 

most accurate maps available. River mileage, given under "Location" for some stations, is that determined 

and used by the Corps of Engineers unless otherwise noted. Under "Records available" are given the periods 

for which there are published records generally equivalent to those at present site. Under "Gage" are 

given the type of gage currently in use and the datum of the present gage above mean sea level, and a 

condensed history of the types, locations, and daturas of previous gages used during the period of records 

available. The reference to "datum of 1929" and adjustments of other years are to the datum and adjust 

ments of the U.S. Coast and Geodetic Survey. Under "Average discharge" Is given the average discharge 

for the number of years Indicated. It is not given for stations having fewer than five complete years of 

record or for stations where changes in water development during the period of record cause the figure to
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have little significance. Under "Extremes" are given, usually in tabular form, the maximum instantaneous 

discharge and gage height for the current water years (1961-65); the minimum instantaneous discharge if 

there is little or no regulation; the minimum daily discharge if there is extensive regulation (also the mini 

mum instantaneous discharge if it is abnormally low); and the minimum gage height if it is rlso abnormally 

low. For stations for which peak discharges are published, all independent peaks above th"? selected base 

and the time of occurrence and corresponding gage heights are published in the first table under 

"Extremes." The base discharge, which is given in parentheses in the table heading, is selected so that an 

average of about three peaks a year will be presented. Peak discharges are not published for any canals, 

ditches, drains, or for any stream for which the peaks are subject to substantial control by man. Time of 

day is expressed in 24-hour local standard time; for example, 12:30 a.m. is 0030, 1:30 p.m. is 1330. The 

minimums for these stations are published in a separate table following the table of peaks. In the paragraph 

following the current data, the data given are for the periods of record within the calendar year dates in 

the heading (not necessarily those for the complete years indicated by the heading dates). Re^able informa 

tion concerning major floods that have occurred outside the period of record are given in the last paragraph 

under "Extremes." Unless otherwise qualified, the maximum discharge corresponds to the crest stage 

obtained by use of a water-stage recorder (graphic or digital), a crest-stage gage, or a nonrecording gage 

read at the time of the crest. If the maximum gage height did not occur at the same time a,T the maximum 

discharge, it is given separately. Information pertaining to the accuracy of the records and conditions 

which affect the natural flow at the gaging station is given under "Remarks."

Previously published records of some stations have been found to be in error on the 1 "sis of data or 

information later obtained. Revisions of such reports are usually published along with the current records 
in one of the annual or compilation reports. In order to make it easier to find such revfsed records, a 

paragraph headed "Revisions (water years)" has been added to the description of all sta^ons for which 

revised records have been published. Listed therein are all the reports in which revisions have been 

published, each followed by the water years for which figures are revised in that report. In lifting the water 

years only one number is given; for instance, 1933 stands for the water year October 1, 1932, to 
September 30, 1933. If no daily, monthly, or annual figures of discharge are concerned in the revision, the 

fact is brought out by notations after the year dates as follows: "(M)" means that only the instantaneous 

maximum discharge was revised; "(m)" that only the instantaneous minimum was revised; and "(P)" that 

only peak discharges were revised. If the drainage area has been revised, the report in wlrch the revised 

figure was first published is given. It should be noted that for all stations for which cubic feet per second 
per square mile and runoff in inches are published, a revision of the drainage area necessitates correspond 

ing revision of all figures based on the drainage area. Revised figures of cubic feet per second per square 

mile and runoff in inches resulting from a revision of the drainage area only are usually not published in 

the annual series of reports.

The daily table gives the discharge corresponding to the daily mean gage height unless t*iere are large 

or rapid changes in the discharge during a day. For days having large or rapid changes, die-charge for the 

day is computed by averaging the mean discharge for several parts of the day. For digital recorders, the 
daily mean discharge is always the average of the discharges at each punched reading. For stations equipped 
with non-recording gages, the daily discharge corresponds to once-daily readings of the gage or to the mean 

of twice-daily readings; but for periods of rapidly changing stage, the discharge is determined from gage- 

height graph based on gage readings.

In the monthly summary below the daily table, the line headed "TOTAL" gives the sum of the daily 
figures; it is the total cfs-days for the month. The line headed "MEAN" gives the average flow in cubic
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feet per second during the month. On the line headed "MAX" the figures are the maximum daily discharges 

for the months, not the momentary maximum discharges. Likewise, the line headed "MIN" are the minimum 

daily discharges for the months. Discharge for the month may be expressed in cubic feet per second per 

square mile (line headed "CFSM"), or in inches (line headed "IN"), or in acre-ieet (line headed "AC-FT"). 

Figures for cubic feet per second per square mile and runoff in inches are omitted if the d-ainage area 

includes large noncontributing areas, or if the average annual rainfall over the drainage basin is usually 

less than 20 inches, or if the flow is appreciably affected by regulation by upstream reservoirr.

In the yearly summary below the monthly summary, the figures of maximum are the maximum daily 

discharges for the calendar and water years; likewise, the minimums are the minimum daily discharges.

Footnotes to the table of daily discharge are introduced by the word "NOTE." Footnotes are used to 

indicate periods for which the discharge is computed or estimated by special methods because of no gage- 

height record, backwater from various sources, or other unusual conditions. Periods of no gage-height 

record are indicated if the period is continuous for a month or more or includes the maximum discharge 
for the year. Periods of backwater from an unusual source, of indefinite stage-discharge relation, or of 

any other unusual condition at the gage site are indicated only if they are a month or more in length and 
the accuracy of the records is affected. Days on which the stage-discharge relation is affected by ice are 

not indicated. The methods used in computing discharge forvarious unusual conditions have be?n explained 
in preceding paragraphs.

For most gaging stations on lakes and reservoirs the data presented comprise a description of the sta 
tion and a monthly summary table of stage and contents. For some reservoirs a table showing dally 
contents or stage is given. A skeleton table of capacity at given stages is published for all reservoirs for 
which records are published on a dally basis, but is not published for reservoirs for which only monthly 
data are given.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primarily on (1) the stability of the stage-discharge relation 

or, if the control is unstable, the frequency of discharge measurements, and (2) the accuracy of observa 

tions of stage, measurements of discharge, and interpretation of records.

The station description under "Remarks" states the degree of accuracy of the records. "Excellent" 

means that about 95 percent of the daily discharges are within 5 percent; "good", within 10 percent; and 

"fair" within 15 percent. "Poor" means that daily discharges have less than "fair" accuracy.

In earlier reports the figures of daily mean discharge, computed manually, were usuall.' rounded to 

tenths below 10 cfs, but the rounding rules were not rigid; some discharges were given to tundredths if 

the accuracy was sufficiently good and others were rounded to whole numbers if the accuracy was poor. 

In this report, however, most of the tables of daily mean discharge are tabulated by a coirnuter which 

rounds the figures solely on basis of the magnitude of the discharge. Therefore, zeros to the right of the 

decimal point should not be construed to indicate an accuracy greater than is stated in the "Remarks" 

paragraph.

Discharge at some stations, as Indicated by the monthly mean, may vary widely from naiiral runoff, 

owing to diversion, consumption, regulation by storage, increase or decrease in evaporation cfue to artifi-
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cial causes, or to other factors. For such stations, figures of cubic feet per second per square mile and 

of runoff in inches are not published unless satisfactory adjustments can be made for diversions, for 

changes in contents of reservoirs, or for other changes incident to use and control. Evaporation from a 

reservoir is not included in the adjustments for changes in reservoir contents, unless it is so stated. Even 

at those stations where adjustments are made, large errors in computed runoff may occur if adjustments 

or losses are large in comparison with the observed discharge.

OTHER DATA AVAILABLE

Data collected at partial-record stations are given at the end of this report. Data for partial-record 

stations are presented in two tables. The first is a table of discharge measurements at low-flow partial- 

record stations, and the second is a table of annual maximum stage and discharge at crest-stage stations. 

Occasionally, a series of discharge measurements are made within a short time period to investigate the 

seepage gains or losses along a reach of a stream or to determine the low-flow characterises of an area. 

Such measurements are given in special tables following the tables of partial-record statiors.

Information of a more detailed nature than that published for most of the gaging stations is on file in 

the district offices, such as discharge measurements, gage-height records, and rating tables. Many 

gaging-station records have been analyzed to give several statistical summaries, mainly: (1) the number 

of days in each year that the daily discharge was between selected limits (duration tables); (2) the lowest 

mean discharge for selected numbers of consecutive days in each year; and (3) the highest riean discharge 

for selected numbers of consecutive days in each year.

At or near some gaging stations, water-quality records also are collected. Data are obtained on the 

chemical quality of the stream water, on water temperature, on suspended-sediment concentration, and 

on the particle-size distribution of suspended sediment and bed material. Under "Remarks" of the station 

description, reference is made to water-quality records collected on a regular basis for that station. 

Results of the data collected are published in water-supply papers entitled "Quality of Surface Waters of 

the United States," and in annual reports issued by States beginning with the 1961 water year. These 

annual reports are entitled, "Water Resources Data for (state). Part 2, Water Quality Records." Infor 

mation on the availability of electronic computer analyses, unpublished data, or quality of water records 

may be obtained from the district offices listed on page 1.

PUBLICATIONS

Through September 30, 1960, the records of discharge and stage of streams and contents and stage of 

lakes or reservoirs were published in an annual series of U.S. Geological Survey water-supply papers 

entitled "Surface Water Supply of the United States." Prior to 1951, there were 14 volumes in the series; 

one for each of the 14 parts whose boundaries coincided with certain natural drainage lines within the 

conterminous United States. From 1951 to 1960, there were 20 volumes in the series, including one each 

for the States of Alaska and Hawaii.

This report marks the beginning of a new series of water-supply papers to be publish"*! on a 5-year 

basis. This series covers the 5-year period October 1, 1960, to September 30, 1965. To meet interim 

requirements, streamflow and related data have been released by the Geological Survey In ennual reports, 

beginning with the 1964 water year, by State. These reports are entitled, "Water Resources Data for 

(state), Part 1. Surface Water Records." Distribution of these reports is limited and primarily for local
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needs. Any revision or corrections found necessary to the records published in these anrual State reports 

have been made and published herein without reference.

This series of 5-year water supply papers consists of 37 volumes. The boundaries of the various parts 

and volumes within the parts are indicated in the following list and on the map in figure 1.

Part 1. North Atlantic slope basins, in three volumes:
Volume 1: Basins from Maine to Connecticut
Volume 2: Basins from New York to Delaware
Volume 3: Basins from Maryland to York River 

Part 2. South Atlantic slope and eastern Gulf of Mexico basins, in three volumes:
Volume 1: Basins from James River to Savannah River
Volume 2: Basins from Ogeechee River to Carrabelle River
Volume 3: Basins from Apalachicola River to Pearl River 

Part 3. Ohio River basin, in four volumes:
Volume 1: Ohio River basin above Kanawha River
Volume 2: Ohio River basin from Kanawha River to Louisville, Kentucky
Volume 3: Ohio River basin from Louisville, Kentucky, to Wabash River
Volume 4: Ohio River basin below Wabash River 

Part 4. St. Lawrence River basin, in two volumes:
Volume 1: Basins of streams tributary to Lakes Superior, Michigan, and Huron
Volume 2: St. Lawrence River basin below Lake Huron 

Part 5. Hudson Bay and Upper Mississippi River basins, in three volumes:
Volume 1: Hudson Bay basin
Volume 2: Upper Mississippi River basin above Keokuk, Iowa
Volume 3: Upper Mississippi River basin below Keokuk, Iowa 

Part 6. Missouri River basin, in four volumes:
Volume 1: Missouri River basin above Williston, North Dakota
Volume 2: Missouri River basin from Williston, North Dakota, to Sioux City, Iowa
Volume 3: Missouri River basin from Sioux City, towa, to Nebraska City, Nebraska
Volume 4: Missouri River basin below Nebraska City, Nebraska 

Part 7. Lower Mississippi River basin, in two volumes:
Volume 1: Lower Mississippi River basin except Arkansas River basin
Volume 2: Arkansas River basin 

Part 8. Western Gulf of Mexico basins, in two volumes:
Volume 1: Basins from Mermentau River to Colorado River
Volume 2: Basins from Lavaca River to Rio Grande 

Part 9. Colorado River basin, in three volumes:
Volume 1: Colorado River basin above Green River
Volume 2: Colorado River basin from Green River to Compact Point
Volume 3: Lower Colorado River basin 

Part 10. The Great Basin 
Part 11. Pacific Slope basins in California, in four volumes:

Volume 1: Basins from Tia Juana River to Santa Maria River
Volume 2: Basins from Arroyo Grande to Oregon State line except Central Valley
Volume 3: Southern Central Valley basins
Volume 4: Northern Central Valley basins 

Part 12. Pacific Slope basins in Washington, in two volumes:
Volume 1: Pacific Slope basins in Washington except Columbia River basin
Volume 2: Upper Columbia River basin 

Part 13. Snake River basin
Part 14. Pacific Slope basins in Oregon and Lower Columbia River basin 
Part 15. Alaska 
Part 16. Hawaii and other Pacific areas

Water-supply papers and other publications of the Geological Survey containing data on the water 

resources of the United States may be purchased or consulted as follows:

1. Copies may be purchased from the Superintendent of Documents, Government Printing Office, 

Washington, D. C. 20402, who will, on application, furnish lists giving prices. A list of Geological Survey 

publications may also be obtained by applying to the Director, Geological Survey, Washington, D. C. 20242.

2. Sets of the reports may be consulted in the libraries of the principal cities in th-5 United States.



10 SURFACE WATER SUPPLY, 1961-65, PART 5, VOLUME 1

3. Sets are available for consultation in the offices of the Water Resources Division of the Geological 

Survey. Addresses of the offices in the area covered by this report are given on page 1.

Early records of the flow of streams in the United States are published in the reports listed below. In 

many of these reports records for years earlier than those indicated have been Included for some streams. 

Most of these reports are out of print, but may be available for consultation in the district offices and in 

public libraries.

Streamflow data for the years 1884-1901, in reports of the Geological Survey 

(A - Annual Report; B - Bulletin)

Report

10th A, pt. 2

12th A, pt. 2
13th A, pt. 3
14th A, pt. 3
B 131. . . . 
16th A, pt. 2 
B 140. . . .

WSP 11. . .
18th A, pt. 4 
WSP 15. . .

WSP 16. . .

19th A, pt. 4 
WSP 27. . .

WSP 28. . 

20th A, pt. 4
WSP 35 to 39. 
21st A, pt. 4
WSP 47 to 52 
22nd A, pt. 4
WSP 65, 66. .
WSP 75. ...

Character of data

Descriptive information only.

.... do ............................

.... do ............................

Descriptions, measurements, gage heights, and ratings .... 
Descriptive information only. 
Descriptions, measurements, gage heights, ratings and 

monthly discharge.

Descriptions, measurements, ratings, and monthly discharge. 
Descriptions, measurements, and gage heights of streams 

east of the Mississippi River, and Missouri River and 
tributaries above Kansas River. 

Descriptions, measurements, and gage heights of streams 
west of the Mississippi River, except Missouri River 
and tributaries above Kansas River. 

Descriptions, measurements, ratings, and monthly discharge. 
Measurements, ratings, and gage heights of streams east of 

the Mississippi River, and Missouri River and tributaries. 
Measurements, ratings, and gage heights of streams west of 

the Mississippi River, except Missouri River and tribu 
taries.

Descriptions, measurements, gage heights, and ratings ....

Descriptions, measurements, gage heights, and ratings ....

Descriptions, measurements, gage heights, and ratings ....

Year

1844 to September 1890
1844 to June 30, 1891.
1884-92.
1888-93.
1893-94. 

1895. 

1896.
1895-96. 
1897.

1897.

1897. 
1898.

1898. 

1898.
1899. 
1899.
1900. 
1900.
1901. 
1901.

Reports on surface water supply containing records from 1899 to date for drainage basins in this report 

are listed below. The data for any particular gaging station will, in general, be found in the reports 

covering the years during which the station was maintained.

Numbers of water-supply papers containing results of stream measurements in 
Hudson Bay basin, 1899-1960

Year

1899
1900
1901
1902
1903
1304
1905
1906
1907-8
1909
1910
1911

WSP

36
49

66, 75
85

99, 100
130
171
207
245
265
285
305

Year

1912
1913
1914
1915
1916
1917
1918

1919-20
1921
1922
1923
1924

WSP

325
355
385
405
435
455
475
505
525
545
565
585

Year

1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936

WSP

605
625
645
665
685
700
715
730
745
760
785
805

Year

1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948

WSP

825
855
875
895
925
955
975
1005
1035
1055
1085
1115

Year

194S
195C
195J
1952
195?
1954
195?
195f
1957
195f
1959
196C

WSP

1145
1175
1208
1238
1278
1338
1388
1438
1508
1558
1628
1708
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Records for the area covered by this report have been compiled through September 1950 and for the 

period October 1950 to September 1960 and published in Water-Supply Papers 1308 and 172"5 - respectively. 

These reports contain a summary of monthly and annual discharges for all previously published records 

as well as some records not contained in the annual series of water-supply papers. All records were re- 

examined and revised where warranted. Estimates of discharge were made to fill short gaps whenever 

practical.

The reports listed in the foregoing tables contain the customary records of discharge collected during 

the systematic operation of gaging stations. Detailed information on the stage and discharge o*many streams 

during major floods has been included in special reports on these floods published by the Geological Survey. 

The more recent of these special reports also contain other pertinent hydrologic information and analyses 

and compilations of data relating to earlier notable floods. The following list gives the numbers and titles 

of these reports:

WSP Title

162. ..... Destructive flood in the United States in 1905.
771. ..... Floods in the United States, magnitude and frequency.
847. ..... Maximum discharges at stream-measurement stations through September 1938.
1137-B. . . . Floods of 1950 in the Red River of the North and Winnipeg River basins.
1260-C. . . . Floods of 1952 in the upper Mississippi River and Red River of the North bas<ns.
1320-E. . . . Summary of floods in the United States during 1953.
1455-B. . . . Summary of floods in the United States during 1955.
1678 ..... Magnitude and frequency of floods in the United States.
1820 ..... Summary of floods in the United States during 1962.
1840-B. . . . Floods of June 1964 in Northwestern Montana.
1850-E. . . . Summary of floods in the United States during 1965.

Reports giving records of chemical quality and temperature of surface water and suspended-sediment 

loads of streams in the area covered by this volume for the water years 1941-65 are listed below:

Numbers of water-supply papers containing water-quality records 
in Hudson Bay basin, 1941-65

Year

1941
1942
1943
1944
1945

WSP

942
950
970
1022
1030

Year

1946
1947
1948
1949
1950

WSP

1050
1102
1132
1162
1187

Year

1951
1952
1953
1954
1955

WSP

1198
1251
1291
1351
1401

Year

1956
1957
1958
1959
1960

WSP

1451
1521
1572
1643
1743

Year

1961
1962
1963
1964
1965

WSP

1883
1943
1949
1956
1963

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

Records of discharge have been collected by other agencies at numerous sites throughout the United 

States that are not published by the Geological Survey. The Office of Water Data Coordination, Water 

Resources Division, U.S. Geological Survey, Washington, D. C. 20242, maintains an inder of such sites. 

Information on records available in specific sites can be obtained upon request.



GAGING-STATION RECORDS

HUDSON BAY BASIN

SASKATCHEWAN RIVER BASIN

5-0100. Belly River at International boundary 

(International gaging station)

Location. Lat 48°59'50", long 113°40'50", in NW£ sec.2, T.37 N. , R.16 W. (unsurveyed), on right bank 
200 ft upstream from international boundary, 11 miles southeast of Waterton Park, Alberta, and 
15 miles northwest of Babb, Mont.

Drainage area.--74.8 sq mi.

Records available. May 1947 to September 1964, discontinued (no winter records after 1957). Prior to 
May 20, 1964, records above 1,000 cfs may be in error owing to undetermined amount cf bypass flow.

Gage.  Water-stage recorder. Altitude of gage is 4,500 ft (from topographic map). Prior to 
Sept. 26, 1947, staff gage at same site and datum.

Average discharge . 10 years (1947-57), 262 cfs (189,700 acre-ft per year).

Extremes. Maximums (discharge in cubic feet per second, gage height in feet), for the water years 
1961-64 are contained in the following table:

Water year

1961 
1962

Date

May 28, 1961 
June 19, 1962

Discharge

1,630 
790

Oage height

5.42 
3.91

Water year

1963 
1964

Date

June 11, 1963 
June 8, 1964

Disoha-ge

1,320 
a 12,010

Oage height

4.90 
10.16

a About.

Minimum discharge not determined.
1947-64: Maximum discharge, about 12,000 cfs June 8, 1964 (gage height, 10.16 ft), from rating 

curve extended above 2,000 cfs by logarithmic plotting and comparison with station near Mountain 
View, Alberta; minimum daily recorded, 12 cfs Feb. 12, 13, 1949.

Remarks. Records good except those for winter periods and those above 1,000 cfs, which are poor. No 
regulation or diversion.

Cooperation. This is one of a number of stations which are maintained jointly by the United States 
and Canada.

Revisions (water years K--WSP 1308: 1947.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAH OCTOBER I960 TO SEPTEMBER 1961

DAY

1 
2 
3 
4 
5

6

8 
9
10

11 
12 
13 
14

16 
17

19
20

21 
22 
23

25

27

29 
30

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN 
AC -FT

OCT.

84 
82 
79 
79 
73

72

79 
78
78

79 
85 
82 
79

74 
72

70 
67

68 
66 
68

76

80

84 
85
80

2,373 
76.5 

85 
66 

1.02 
1.18 

4,710

NOV.

84 
82 
SO 
78 
72

70

66 
64
63

60 
60 
56 
56

54 
46

48 
44

46 
55 
55

100

100

90 
85

------

2,053 
68.4 
105 
44 
.91 

1.02 
4,070

DEC.

-

JAN.

j

FEB.

......
    

:

MAR.

;

APR.

'-

MAY

[

-

-

466

599 
817

600

310

330

j

JUNE

250 
210 
ISO 
190 
280

400

340

844 
856 
883 
856

938 
844

* 655

563

28,551 
952 

1,450 
519 

12.7 
14.20 

56,630

JULY

461 
426 
400 
404 
417

457

466

426
413 
382
369

316 
312

268

268

242

11,451 
369 
466 
242 

4.94 
5.69 

22,710

AUG.

230 
226 
222 
222 
226

230

222

198 
180 
174 
174

157 
155

157

143

143

5,672 
183 
230 
141 

2.45 
2.82 

11,250

SEPT.

152 
170 
160 
141 
141

141

138

131
124

* 118 
* 112

104 
100

129 
127

120

127

3,838 
128 
170 
100 

1.71 
1.91 

7,610

* Discharge measurement made on this day. 
Note. Stage-discharge relation affected by ice



SASKATCHEWAN RIVER BASIN

5-0100. Belly River at international boundary Continued

JjjCHAKGc, IN CUBIC HEtT PtK SECUNU, WATER YLAK QLTUUEK 1961 TU SEPTEMBER 1962

UAY

i 
i 
1, 
4 
5

7
K
y

lu

12 
i-t
i*
15

Ib 
17

ly

21 
2*
,.3 

25

27
<-« 
29 
JO

,-lcAN 
MAX

CFSM 
iiM.

114 
111 
112
120 
143

16J
It,'.
1B4 
IdO
177

194
198 
2^2
268

i!2 
JoO 
343
321
281

242 
222
iU2 
191 
177

184 
Io6 

b ii2 
133

1J9

2.66 
3.U7

TO 140 
b 135 
b 125 
b 120 
b 105

b 1,5
b 105 

107 
Io7
104

102 
b lu5 

91 
b 30

b (JO 
b 0 5 
b d5
b ,10 
b 75

b 60 
b o5
b 60

b ou 
b 55

b 60 
b 55 
b 50 
b 55

86.6 
140

1.16 
1.29

50 
55 
50 
50 
50

50
50
45 
45
40

45

_

:

\

_

-

I

-

--  

.

-

I

-

-

-

1

]
"

* 479

645

622

645 
712 
756 
724

:
_

055 
617
604 
580 
536

435

665 
685 
756 

*724

680

645

670 
608 
541 
523

778

8.51 
9.50

527 
514 
470 
422 
382

338

387 
382 
373 
356

343

316

338 
369 
391 
365

527

4.77 
5.49

312 
294 
290 
281 
281

272

222 
213 
210 
206

194

133

135 
133 
143 
138

312

2.73 
3.15

124 
129 
124 
120 
114

114

49 
49 
49 
49

141

122 
120

118 
118 
127 
122

149

1.70 
1.90

Discharge measurement made on this day. 
Stage-discharge relation affected by ice.

UISCHARbE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

UAY

3
y

10

11

13 
14
15 

16
17
18
19
20

21

23
24
25

26 
27

29
30

TOTAL
MLAN
MAX
HIN
CFiM
IN.

UCT.

11B
* 116

114
107
102

100
97
102
100
99

97

169 
215
226 

212
190
172
155
153

153

205
212
205

196 
175

155 
150

4.698 
152
226
97

2.03
2.34

NUV.

143
13d
133
129
127

123
118
123
110
116

118

118 
108
102 

b 95
b 90
b 85
b 95
131

150

b 135
b 130

150

205 
215

b 185 
130

4.022 
134
215
85

1.79
2.00

OEC.

69
b 55
b 45
b 30

08

25
12
05
00

b 95

b 95

88 
88
93 

14
29
36
36

b 30

b 120

.

.
-

I

-

-

_
_
_
-

JAN.

-

_
_
_
-

FEB.

_____

-

_
_
_
-

HAR.

-

_
_
-

APR.

-

_
_
-

MAY

_
_
_
 
-

.
_
_
_
-

-

396
435
483
475
461

483

568
650
724

800

817

:__.-

JUNE

905
828
812
916
978

1.060
938
B44
806

1,200

1,270

* 1,130

960
944
910
878
812

762

085
599
554

545

795

862
1,270
527
11.5

12.85

JULY

784
707
660
680
696

712
712
712
675
612

550

453

400
379
354
342
338

342

346
334
318

290

236

462
784
229

6.17
7.12

AMG.

243
232
222
213
215

215
218
222
229
240

258

246

222
209
193
186
183

172

ISO
141
141

138

118

194
258
118

2.59
2.98

SEPT.

118
118
120
118
120

120
123
125
127
127

138

136

143
138
127
120
114

108

116
110
108

105

107

121
145
105

1.62
1.81

* Discharge measurement made on this day. 
b Stage-discharge relation affected by ice.



SASKATCHEWAN RIVER BASIN 

5-0100. Belly River at international boundary Continued

u«r

i

11

14 
15

17

£.1

22

24

2o 
27

29

Me AH

Mill

105

97 

97

IJ 
76

74 
74

72 
74 
71 
71

107
UK

113
Iu7

10U 
93

9J.2

71 
1.21
1.39

«4

79

75 

74

77

b 75
b 00
b au
b *t

97
tu7 

b V5
b J5
b 9C

73.6

50 
1.U5 
1.17

b 90

75 

b 75

b «5
b 60

b 5<J
b 5u

b 55 
b 55

b 55 
b 55 
b 50
b 50 

b 45
b t5 
b 5u 
b 55
b 55

b 53 
b 5C
b 5u
b 43
b 50

58.4

45 
,7c)

1
\ b 55

!
> b 45

> b 35

J b "

45.3

.70

> b 45

> b 35

1

> b 30

^ _____

37.8

.50 

.54

-

:

-

j

-

-

-

-

* 400

483 
466

527
691 
830 

1,050

1,040 
771

510

461 
457

645

-

;

,350 

,410

;«o
, OKU 
,810

,o90 
,500

, IdO 
,100 

* ,010 
946

068

1,0(10 
1,020

715

6d5 
22.3 

25.46

823

810 

764

753

703 
660

OoO 
665

* 558 
527 
510 
453

417

346 
_.38

334

330 
7.62 
a.7a

278

260 

250

236 
236

232 
226

215 
205

139 
186 
IB:)
183

15S

148 
143

138

138 
2.74
3.15

158

IliO 

177

169
isa

143 
136

123 
lib

114 
127 
133 
138

136 
136

163 
163

180

114 
1.97 
2.20

* Discharge measurement made on this day. 
b Stage-discharge relation affected by ice



SASKATCHEWAN RIVER BASIN

5-0107. Mountain View Irrigation District Canal near Mountain View, Alberta 

(International gaging station)

Location. --Lat 49°06'00", long 113°41'30", in NW-f sec. 4, T. E , T.28 W., fourth meridian, in Alberta, on 
left bank if miles downstream from headgate , 5 miles southwest of Mountain View, and 7 miles north 
of international boundary.

Records available.  May 1935 to November 1965 (seasonal records only). Monthly discharga only for 
some periods, published in WSP 1308.

Gage.   Water-stage recorder. Datum of gage is 4,377.26 ft above mean sea level (Irrigation Surveys 
cTatum). Prior to May 12, 1950, staff gage at site about 600 ft upstream at different datum. 
May 12, 1950, to May 22, 1952, staff or chain gages at site a quarter of a mile upstream at dif 
ferent daturas.

Extremes.   1935-65: Maximum daily discharge, 162 cfs June 8, 1964; no flow at times in each year.

Remarks. --Records good. Canal diverts water from Belly River on right bank for irrigation in Belly 
and St. Mary River basins in Alberta.

Cooperation.   This is one of a number of stations which are maintained Jointly by Canada and the 
Uniited States .

DISCHARGE, IN CUBIC FEET PER SECOND, MARCH TO NOVEMBER 1961

DAY

1 
2 
3
4
5

6
7
8
9

10

11
12 
13
14
15

16
17 
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

JAN.

** 1

FEB.

* 0.4
.  .    -
     

MAR.

> a 0.4

^
/ a 3

[ *
^* . "
a .
a .

a
a .
a .

'

\/    
a .9
* .9

1.0
.9

.7

.7

.7

.9
1.0
.9

19.4 
0.63
1* 0
_' 38

APR.

1.2 
1.6 
1.6
1.0
.9

.9

.9

.6

.6

.7

.9

.9
1.0
.9

1.0

1.2 
1.0 
9.4

17.8

7.8
8.9
2.6
9
2

1
* 2

2
9
3

0.6
73
.6

1,230

MAY

7 
7 
7
7
8

8
7
6
6
6

3 .4
8
7 
8
8

8 
8

3 .9

.2

.2

.9

.6

.3

.3

.0

.1

.8

.8
1 .8

49.0
86

4.8
3,010

JUNE

7.4 
7.8 
7.4
7.4
6.9

3
9
6
5
1

0
8

3
9

4 
4

3

1
7
5
5
4

5
4
1
8
0

110
155

16.9
6,520

JULY

28 
27 
25
16
02

02
01
01
86
41.1

47.4
43.8
42.9 
52
52

52
49.2

51

51
52
51
49.2
47.4

47.4
45.6
48.3
48.3
48.3
44.7

66.3
128

41.1
4,080

AUG.

22.7 
22.7 
22.0
22.0
21.3

22.0
8.3
.6

1.4
1.0

.9
9.0

53 
53
77

* 90 
90

89

89
89
88
88
80

74
74
75

* 30.4
.2

0

47.5
90
0

2,920

SEPT.

0 
.2

0
0

22.9

67
68
67
66
66

66
65
64 
66
66

65 
66

68

67
67
60
36.2
36.2

36.2
36.2
34.6
35.4
35.4

48.6
68
0

2,890

OCT.

34.6 
34.6 
34.6
34.6
36.2

38.6
38.6
37.8
37.8
37.8

37.8
37.8

37.0
35.4 

36.2
36.2 

* 36.2

31.8

31.8
31.8
23.2
11.4
11.4

12.2
11.8
11.8
13.0
6.8
.7

891.9 
28.8
38.6

.7
1,770

NOV.

0.4 
** .4

-
-

-
-
-
-
-

_
-

.

** .1

-

_
_
-
_
-

_
-
_
_
_

_
-
-

THE SEASON MARCH MAX MIN MEAN AC-FT 
TO NOVEMBER : MAX - MIN - MEAN - AC-FT 22,460

* Discharge measurement made on this day.
** Field estimate made on this day. 
a No gage-height record.



SASKATCHEWAN RIVER BASIN

5-0107. Mountain View Irrigation District Canal near Mountain View, Alberta Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MARCH TO NOVEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN 
MAX
MIN
AC -FT

MAR.

Nil
tl
tl
tl
"
 
II

* tl
II
"
 
II
II
 
"
 
!,

 
II
"

** Ni
0 .
0.
0.
0.

4.
12.
13.
10.
8. 
6 .

55.
1.7

Ni 
110

APR.

7.9
2*. 8
21.3
2 .1

** .6

.2

.9

.6

.6

.6

.4

.0

.2

.1

.2

.2

.7

.7

.7

.7

.0

.0

.8

.6

.4

.2

.8

.6

.2

.2

139.3
4.64

L.2

MAY

1.0
1.0
0.9
1.0
0.7

1.0
1.8
1.8

S 2.2
1.7

g 1.2
1.0

g 0-9
2.2

g 3.4

g 4.5
2.4
1.8
1.8
2.4

2.0
2.2
1.6
1.4
1.2

1.0
0.9
1.0
0.9
0.9 
0.7

48.5
1.56

0.7

JUNE

27.4
60.0
58.0
60.0
59.0

58.0
* 58.0

58.0
58.0
63.0

69.0
116
116
102
68.1

85.0
84.0
84.0
84.0
84.0

84.0
83.0
83.0
83.0
78.0

86.0
86.0
85.0
83.0

102

2,304.5
76.8

27.4

JULY

17
16
14
14
14

13
10
09
06
06

06
* 08

08
08
06

83.0
69.0
68.0
68.0
68.0

68.0
67.0
67.0
67.0
54.2

0.6
0.3
7.6
2.9
2.2
2.2

2,344.0
75.6

0.3

THE SEASON MARCH MAX MIN MEAN

AUG.

2.0
0.9
0.9
0.7
0.3

0.0
Nil

11
"

n

Nil
28.8
85.0
85.0

85.0
85.0

* 86.0
105
75.5

5.6
9.3
8.9
8.6
5.0

Nil
Nil
28.6
62.0
81.0
69.0

918. 1
29.6

Nil

SEPT.

46.1
66.0
113
112
110

109
112
110
110
118

133
134

* 134
134
134

133
132
129
83.5
0.2

0.1
0.2
Nil

"

 i
"
"
i'

Nil

2,153.1
71.8

Nil

OCT.

* Nil
"
"
"
"

n
ii
ii
n
"

ii
"
ii
I1

"

"

'1

* I'

"

* "

II

11

"

"

"

H

II

"

Nil
1.9
2.0

3.9
0.13
2.0 
Nil 
7.7

NOV.

0.1
0.0

(*)

(*)

_
-

:

AC-FT
TO NOVEMBER : MAX - MIN - MEAN - AC-FT 15,800

* Discharge measurement made on this day.
** Field estimate made on this day. 
g Discharge computed from staff gage readings.
Note. Stage-discharge relation affected by ice Mar. 20 to Apr. 7 

12, 14. The expressions "nil" end "o.o" represent "no flow" and"le
No gage-height record Mar. 22-24, May 10, 
than 0.05 cfs", respectively.

DISCHARGE, IN CUBIC FEET PER SECOND, MARCH TO NOVEMBER 1963

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14 
15

16
17
18
19
20

21
22
23
24
25

26
27 
28
29
30 
31

TOTAL
MEAN .
MAX 
MIN
AC-FT

MAR.

Nil

||

"

..

* Nil
0.2
0.6
0.0
Nil

Nil
** 0.3 

0.6
0.4
0.4 
0.2

2.7
0.09
0.6
Nil

THE SEASON MARCH MAX 
TO NOVEMBER : MAX -

APR.

0.3
** 0.2

0.3
0.4
0.7

0.7
0.8
0.4
0.6
0.6

0.4
0.8
0.4
0.1

48.3
50.5

* 49.4
49.4
48.3

48.3
48.3
44.1
49.4
65.9

76.9
78.0

80.4
82.8

933.1
31.1
82.8

MAY

84.0
84.0
84.0
81.6
79.2

79.2
84.0
84.0
84.0
82.8

82.8
81.6
80.4

* 76.9

122
122
122
122
122

98.4
88.3

128
115
141

143
142

140
140
142

3,274.4
106
143

MIN 
MIN -

JUNE

142
141
143
145
145

148
146
142
143
134

116
113
110

* 109

108
79.2
60.4
62.6
68.1

68.1
74.7
69.2
65.9
64.8

35.3
* 34.6

26.6
4.0

2,842.1
94.7
148

MEAN 
MEAN

JULY

.5

.8

.3

.3

.0

.1

.0

.2

.8

.8

.3

.0

.7
17.3

52.7
51.6

* 51.6
51.6
51.6

51.6
78.0
110
110
109

108
104

82.8
82.8

1,371.9
44.3
110

AUG.

84.0
82.8
82.8
81.6
81.6

81.6
81.6
81.6
82.8
84.0

104
102
102
101

101
101
105
125
125

124
86.5
29.0
14.7
2.0

1.3
1.3

8.4
75. 8
76.9

2,312.6
74.6
125

SEPT.

75.8
75.8
75.8
75.8
75.8

75.8
72.5
68.1
69.2
70.3

71.4
70.3
78.0
94.8

* 96.0
94.8
94.8
94.8
93.6

93.6
92.4
92.4
92.4
75.6

0.4
0.1

1.6
1.6

2,071.1
69.0
96.0

OCT.

1.5
1.1
1.1
1.1
2.0

2.5
2.2

20.1
37.8
37.8

18.5
2.2
2.3
2.2

4.0
* 8.1

8.1
6.7
5.3

48.1
73.1
26.4
48.2
71.4

70.3
70.3

69.2
69.2
68.1

850.3
27.4
73.1

AC-FT 
AC-FT 28,450

NOV.

7.0
3.6
0.4
9.2
9.2

6.9
8.0
2.6
1.5
2.6

2.0
2.2
1.1
1.3
1.3

1.1
1.8
0.2
.1

0.0

0.0
* 0.0

0.0
0.1

** 0. 1

0.2
0.1

0.1
0.1

682.8
22.8
80.4 
0.0

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
Note. No gage-height record Nov. 19-21, 22, 23, 26-30. The expressions "nil" and "o.o" rep-esent "no flow" 

and "less than 0.05 cfs", respectively.



SASKATCHEWAN RIVER BASIN

5-0107. Mountain View Irrigation District Canal near Mountain View, Alberta Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MARCH TO NOVEMBER 1964

DAY

1 
2 
3 
4 
5

6 
7 
8 
9 
10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24
25

26 
27 
28 
29 
30 
31

TOTAL 
MEAN 
MAX 
MIN 
AC -FT

MAR.

Nil 

Nil

0.1 
0.1

0.3 
0.01 
0.1 
Nil 
0.6

APR.

** 0.1 

0.8 
0.7 
0.6 
0.3

0.3 
0.3 

** 0.3

1.0 
0.3 
0.2 
0.* 
1.0

0.3 
0.*

0.6 
0.3 
0.2 
0.7

1.1 
0.6

2.3

18.6

2.3
0.1

MAY

2.3
14.7 
33.2 
19.2 
12.4

7.4 
8.8 
7.7

* 8.4 
7.0 
6.7 
6.4 
5.3

4.8

5.3 
5.0 
5.0 
4.8

4.8 
4.8

4.5

2.3

JUNE

4.0 
3.5 
3.5 

32.8
65.9

* 64.8 
71.4 
162

20.9 
19.8 
17.5 
5.1 
3.8

0.4 
0.8

5.0 
4.5 

* 3.8 
36.3

41.4 
29.7

4.8

3.5

JULY

.2 

.8 

.2 

.2 

.0

.8 

.2 

.2

32.5 
27.1 
25.2 
28.4 
31.1

15.6

126 
133 
140 
138

136
134

132 
133

l ' 1 ^-°

3.2

AUO.

132 
120 
117 
130 
130

104 
73.5 
96.0

90.0 
* 90.0 

90.0 
90.0 
88.8

86.4

10.1 
1.5 
1.5 
0.8

9.4 
60.4

61.5 
64.8

0.8

SEPT.

85.8 
* 104 

82.5 
122 
124

122 
122 
122

18 
18 
17 
16 
13

* 81.6

74.7 
73.6 
73.6 
74.7

75.8 
74.7 
44.5

22.6

22.6

OCT.

3.9 
4.5 
4.5 
4.5 
3.9

2.6 
6.9 
6.9

5.6 
5.6 
3.8 

* 3.3 
3.8

2.8

0.4 
0.0 
9.2 
9.2 
9.2

47.0 
86.4

84.0 
82.8

86.4 
9.2

HOV.

82.8 
82.8 
82.8 
82.8 

* 80.4

64.8 
45.0 
45.0 
44.1 
44.1

44.1 
43.2 
23.0 
1.0 
0.8

00.3

0.0

Nil

Hil

768.2

82.8 
Hil

THE SEASON MARCH MAX MIN MEAN AC -FT 
TO NOVEMBER : MAX - MIN - ^ MEAN - AC-FT 18,960

rge measurement or observation of no flow made on this day. 
Field estimate made on this day.** Field estimate made on this day.

Note. Stage-discharge relation affected by ice Mar. 1 to Apr. 4. The expressions "nil" and
"no flow" and "less than 0.05 cfs", respectively.

DISCHARGE, IN CUBIC FEET PER SECOND, MARCH TO NOVEMBER 1965

DAY

1

3
4
5

6
7

9

12
13 
14
15

16
17
18 
19
20

21
22
23 
24

26
27 
28

30

TOTAL
MEAN
MAX
MIN
AC-FT

MAR.

(*)

0
0
0
0
0

APR.

1

1

** 0.1

J
a l.o

7.0
7.2 

* 8.6

6.0

93.2
3.11
46.2

_
185

MAY

4.9

3.8
3.3
2.8

3.1
2.8

2.6

* 2.4
2.4

2.0 

2.0
2.0
2.0 
22.1
56.3

53.6
52.2
53.6

31.0
28

26.4

531.3
17.1
56.3
2.0

1,050

JUNE

21.0

21.0
21.0
21.0

21.0
21.6

19.2

19.2
19.2

68.8
42.3
8 
8.0
7.0

5.7
5.1
4.9

13.5
6.4

7.0

507.7
16.9
68.8
4.6

1,010

JULY

* 5.4

4.6
4.6
4.4

3.8
3.8

3.8

3.6
3.3

2.4
2.2
1.8 
1.8
1.8

1.8
1.7
1.3

1.1
2.2

4.6

155.0
5.00
60.6
1.1
307

AUG.

145

145
145
148

112
89.0

87.5

87.5
87.5

84.5
84.5
83.0 

* 83.0
81.5

80.0
83.0
83.0

84.5
83.0

80.0

2,948.1
95.1
148

78.6
5,850

SEPT.

77.2

37.6
37.6
35.8

33.8
40.5

47.5

6
5.7

5.7
5.7
5.7 
6.0
7.0

2.8
3.6
2.8

1.8
1.8

0.9

549.5
18.3
77.2
0.9

1,090

OCT.

0.5

0.7
0.7
0.5

0.3
0.5

0.4

0.5
0.7

0.5
0.4
0.5 
0.5
0.5

* 0.4
0.5
0.5

0.7
* 0.5

0.4

15.3
0.-9
o.r
0.3
30

NOV.

36.2

59.1
60.5
61.9

48.4
1.7

1.3

1.1
a 0.9

** 0.5

a 0.5

Nilrt

»

 

n

Nil

337.8
11.3
61.9
Nil
670

THE SEASON MARCH MAX MIN MEAN AC-FT
TO NOVEMBER : MAX - MIN - MEAN - AC-FT 10,190

* Discharge measurement or observation of no flo
** Field estimate made on this day
a Ho gage-height record.
Note. The expression "nil" represents "no flow"

made on this day.



18 SASKATCHEWAN RIVER BASIN

5-0110. Belly River neap Mountain View, Alberta 

(International gaging station)

Location.  Lat 49°06', long 113°42', in NE-£ sec.5, T.2, R.28 W., fourth meridian, in Alberta, on right 
back 2 miles downstream from intake of Mountain View Irrigation District Canal, 5 miles southwest 
of Mountain View, and 7 miles north of international boundary.

Drainage area. 121 sq mi.

Records available.--November 1911 to September 1965. Monthly discharge only for some periods, pub- 
lished in WSF 1308.

Gage. Water-stage recorder. Datum of gage is 4,344.90 ft above mean sea level (Irrigation Surveys 
oatum). Prior to Apr. 6, 1949, staff or chain gage at site 20 ft upstream at same datum.

Average discharge.--22 years (1912-34), prior to operation of Mountain View Irrigation District
Canal, 327 cfs (236,700 acre-ft per year); 31 years (1934-65), 303 cfs (219,400 acre-ft per year).

Extremes . Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Date

May 27 1961 
June 14 1962 
June 10 1963 
June 8 1964 
June 19 1965

Maximum

Discharge 
(of.)

1,950 
1,130 
1,810 
16,400 
2,540

Gage height 
(feet)

4.40 
3.52 
4.18 

b 11.40 
4.12

Date

Dec. 27 1960 
Mar. 3 1962 
Nov. 19 1962 
Oct. 22 1963 
Dec. 31 1964

Minimum

Discharge 
(cfs)

a 28 
a 46.5 

41.0 
.50 

a 40.3

Gage height 
(feet)

1.29 
.77

b Prom flcodmarks.

1911-65: Maximum discharge, 16,400 cfs June 8, 1964 (gage height, 11.40 ft, from floodmarks);
minimum, 0.50 cfs Oct. 23, 1963 (gage height, 0.77 ft), result of upstream diversion.

Flood in June 1908 reached a stage of about 12 ft.

Remarks. Records good except those for winter periods, which are poor. Natural flow of stream 
affected by diversion to Mountain View Irrigation District Canal 2 miles upstream from station, 
(see station 5-0107).

Cooperation. This is one of a number of stations which are maintained Jointly by Canada and the 
United States.

DISCHARGE. IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER I960 TO SEPTEMBER 1961

1
2 
3
4 
5

6
7 
B 
9 

10

11 
12 
13 
14 
15

17

19
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

Jiiir
NIN

52

45.4 
41.0

35.0 
40.0 
43.2 
46.5 
45.4

51 
49.9 
47.6

41.0

* 40.0 
39.0

39.0

38.5 
38.0 
45.0

52 
54 
58 
60 
55 
56

32.2

61

99 
91

87 
83 
83 
77 
76

58 
54 
56

55

48 

46

50 
67 
115

117 
117

95

46

70

60

60 
62 
58

71 
70 

* 60

49

61 
60 
51

28

51
38

28

48

62
64

54

51

41 
35 
37

31 
36

43

58 
58

SB

68

91
89 
95

60 
61

67

65

* 64 
68 
70

73 
73

149 
141

138

122

141

125 
93
82

68

89

244 
325

381

553

894

1,400 
1,570 
1,700

* 1,600 
1,730

1,520

1,280 
1,120

1,060

1,060

1,060

804 
728 
705

528

402

456 
473

407 
381

44*

330

330 
330 
317

271 
255

259

283 
267

218 
163
160

127

112 

107

105 
107 
122

166 
169

179

1B3 
212

183

107 
110 
107 
99 

101

99 
93 

* 85

74 
70

115

122 
117 
122 
141 
149

141

143

125

CALENDAR YEAH 1960: MAX 1,520 MIN 28 MEAn 245 AC-FT 178,100 
WATER YEAR 1960-61: MAX 1,930 MIN 28 MEAN 252 AC-FT 182,700

* Discharge measurement made on this day.
Note. Stage-discharge relation affected by ice Nov. 9 to Mar. 22.



SASKATCHEWAN RIVER BASIN

5-0110. Belly River near Mountain View, Alberta Continued

DISCHARGE, IN CUBIC PEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER L962

DAY

2 
3 
4 
5

6 
7 
8 
9 
10

11 
12 
13 
14 
15

16 
17 
18 
19

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

TOTAL
MEAN 
MAX 
MIN
AC -FT

OCT.

20*

240 
2*4

222 
215

229 
226 
233 
267 
321

377

* 391

291 
263 
252

237 
244

215 
L9B 
198

127

NOV.

* 172

130

143 
143

143 
138

* 115

120

76.2 
81.5 
79.7

71.2 
72.8

59.8

59.8

DEC.

61.1

54.7 
53.5

55.9

* 68.1

63.8

65.2 
63.8 
69.6

68.1 
65.2

79.7

95.0

53.5

JAN.

76.2

52.3 
58.5

57.2

52.3

51.1

51.1 
48.7 
53.5

53.5 
51.1

55.9

89.0

47.6

FEB.

79.7

87.1 
89.0

<>7.0

* 97.0

87.1

79.7 
79.7 
72.8

61.1 
54.7

52.3

MAR.

48.2

59.2

65.2 
63.8

59.8

68. 1

79.7

81.5 
87. 1 
87. 1

99.0 
110

103

101

46.5

APR.

101

138

133
136

130

273

311

569 
562 
555

736
645

480

91.0

MAY

338

343

324 
347

429

* 667

712
818

886 
894

911

886 
868

1,010

It 000

320

JUNE

809

569

720 
877

886 
800

928

988 
970

834 
784

784

609

802 

517

JULY

524

352

320 
333

343 
* 352

329

307 
289

253 
263

307

440 
418 
376

352 

253

A7G.

338

320
311

289 
277

265 
261

158

149 
122

197
191

169 

175

128 
102 
108

217

102

SEPT.

115

58.2

53.0 
66.0

64.7 
72.4

87.4 
102 

* 96.4

89.2

80.4

72.4 
103

166 
166

158

152 
158 
155

111 

53.0

CALENDAR YEAR 1961: MAX 1,930 MIN 31 MEAN 274 AC-PT 198,500 
WATER YEAR 1961-62: MAX 1,110 MIN 46 MEAN 259 AC-PT 187,500

* Discharge measurement made on this day. 
Note.   Stage-discharge relation effected by ice Nov. 1 to Apr. 2.

DISCHAROE, IS CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1 
2 
3 
4 
5

6 
7 
8 
9

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

ZS 
27 
28 
29 
30 
31

TOTAL 
MEAN 
MAX 
MDI 
AC-PT

OCT.

152 
147

141 
133

128 
125 
130 
128 
128

122

210 
273

238

19 
21 
24 
25 
24

23 
21 
20 
191 
181 
175

5,844 
189 
273 
122

NOV.

175 
169

158 
158

155 
149 
152 
141 
147

147 
136

100

89.2

178 
172 
175

231

242 
203

153

62.1

DEC.

191 
178

152 
147

144 
155 
141 
133 '118

110 
96.4

141

130

120 
110 
98.2

91.0

82.0 
92.8

87.4

125

82.0

JAN.

89.2

89.2 
85.6

85. 
75. 
69. 
62.

69. 
72.

67.

50.8

51.9 
53.0

51.9

54.3 
54.3

55.6

66.3

49.7

FEB.

56.9

224

231 
227 
203 

* 200

166 
155

155

144

115 
120

122

91.0

150

53.0

MAR.

87.4

94.6

92.8 
85.6 
78.8 
77.2

70.8 
66.0

58.2

54.3 

* 58.2

72.4 
70.8

89.2

105

75.8

54.3

APR.

100

04. 6 

115

108 
108

100 
102 
118

138

130

aia

98.2 
80.4

158

117

80.4

MAY

323

236

483 
465

327 
* 347

496

818

1,150

558

236

JUNE

1,120

1,270

1,060 
998

1,440 
* 1,380

1,070

802

1,131

685

JULY

1,140

980

989 
938

585 
529

358 
352

286

210

193

569

193

AUG.

206

170

180 
183

183 
180

109 
107

153

138

71.8

157

71.8

SEPT.

70.2 
70.2

71.8 
71.8

78.0 
84.0 
86.0

98.0 
98.0 
86.0 
82.0 
84.0

* 86.0 
78.0 
67.2 
59.8 
52.9

50.2

120

2,408.4 
80.3

46.5

CALENDAR YEAR 1<562: MAX 1,110 MIN 46.5 MEAN 262 AC-FT 189,500 
WATER YEAR 1962-63: MAX 1,690 MIN 46.5 MEAN 281 AC-FT 203,300

* Discharge measurement made on this day. 
Note. Stage-discharge relation affected by ic No\r. 17, 18, 21-24, 29, 30, Dec. 4, 5, Dec. 8 to Apr. 2.



SASKATCHEWAN RIVER BASIN

5-0110. Belly River near Mountain View, Alberta Continued

DISCHARGE, IN CUBIC FEET FEE SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1

3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23
24 
25

26 
27 
28 
29 
30 
31

TOTAL 
MEAN 
MAX
MIN 
AC -FT

OCT. 

122

116 
113

111 
109 
83.8

73.2 
88.0 
86.0

84.0

* 76.4 
78.0

98.0 
100 
84.0

80.0 
68.7 
62.5 
58.4 
50.2

2,516.2 
81.2 

122 
18.4

NOV. 

37.5

0.6

* 10.7 
18.6

55.6 
68.7 
74.9

86.0

98.0 
98.0

98.0 
08.0 

102

132 
113 
109 
102

70.7
132 
7.9

DEC. 

102

90.0

73.4 
65.6

65.6

62.5

67.2

64.0 
67.2

73.4 
68.7

64.0 
67.2 
64.0 
70.2

2,217.9
71.5 

102 
57.0

JAN. 

80.0

57.0

50.2 
51.5

54.3

57.0

48.8

44.3 
47.7

62.5 
71.8

65.6 
64.0 
62.5 
55.6

1,743.9 
56.3 
82.0 
39.8

FEB.

54.3

54.3 
57.0

51.5

* 50.2

47.7

46.5 
42.0

38.6 
36.4

43.2 
40.9 
30.8

1,394.4 
48.1 
57.0 
36.4

MAR.

30.2

29.1 
30.2

44.3

32.2

34.4

32.2 
31.2

27.0

28.0 
31.2

33.3
40.9 
51.5 
54.3

1,068.0 
34.5 
64.0 
26.2

APR.

64.0

88.0 
80.0

84.0

88.0

105

100 
94.0

16 
11

07 
11 

* 30 
80

2,798.1
93.3 

180 
58.4

MAY

550

423

* 563

677

653

1,040

886 
725

645 
661

23,815 
768 

1,610 
225

JUNE

1,550 
1,660

10,700

* 2,910

2,380 
,330 
,110

,360

,610

,430 
,530

,460 
,400

68,700 
2,290 

10,700 
1,030

JULY

,150 
,110

992

918

850 
842 
835

670

350 
318

300 
284

AUG.

208 
212

212

212

199 
195 
179

166

157

202 
192

186 
132

122

21,863 5,821 
705 188 

1,150 280 
273 122

SEPT.

07 
17

05

80.6

66.4 
56.8 
52.0

86.0

07 
12 
05 
05 
24

46 
46

3,246.8 
108 
222

52.0

CALENDAR YEAR 1963: MAX 1,690 MIN 7.9 MEAN 260 AC-FT 188,600 
WATER YEAR 1963-6*: MAX 10,700 MIN 7.9 MEAN 375 AC-FT 272,400

* Discharge measurement made on this day. 
Note. Stage-discharge relation affected by ic Nov. 18, 19, Nov. 21 to Apr. 12, Apr. 16, 23, 24.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1 
2
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

TOTAL

MAX 
MIN
AC-FT

OCT. 

309

269

257
269

284 
292

288

277

273 
254 
232

202

192 
179 
170 
163 
154

112 
73.4 
73.4

63.2 
61.6

6,801.8

327 

13,490

NOV.

88.1

82.4 

82.4

90.2

101 
105 
103

98.6

94.4 
94.4 
92.3 

* 101 
88.1

84.2 
80.6 
75.2

78.8

2,544.7

112 

5,050

DEC.

88.1

90.2 

84.2

71.6

* 53.6 
55.2 
56.8

53.6

49.4 
48.1 
48.1 
48.1

52.0
48.1 
45.5

44.2

2,023.3

4,010

JAN.

44.2

48.1

58.4

60.0 
68.0 
68.0

63.2

58.4 
58.4 
52.0 
52.0

49.4 
46.8 
49.4

36.8

3,210

FEB.

58.4

63.2

55.2

66.4 
66.4 
73.4

86.0

92.3 
96.5 
92.3 
86.0

* 73.4 
66.4 
63.2

     

3,770

MAR.

* 64.8

55.2

49.4 
50.7 
42.9

45.5

49.4 
48.1 
45.5 
44.2

44.2 
42.9 
42.9

* 46.8

3,380

APR.

82.4

103

117 
114 
110

146

218 
250 
269 
300

385 
468 

* 552

782

11,890

MAY

422

876

964 
954 
876

740

691 
628 
616 
663

805 
768 
884

* 1,340

46,890

JUNE

1,200

1,670

1,590 
2,190 

* 2,170

2,300

1,740 
1,450 
1,330

1,910 
1,730 
1,440

1,040

90,530

JULY AUG.

1,060 370

1,140 3Q9 
1,130 309

820 322

768 254 
782 236 
775 222

726 208

663 205 
649 199 
609 212

510 20 
510 18 
516 17 
522 16 
522 15 
462 135

462 135 
49,050 16,430

SEPT.

122 
130

182 
166

160 
146

222 
218

236 
225 
225 
239

239 
229 
218

254

304 
400 
350

336 
309 
288 
273 
265

400 
122 

14,230

CALENDAR YEAR 1964: MAX 10,700 MIN 26.2 MEAN 387 AC-FT 281,300 
WATER YEAR 1964-65: MAX 2,440 MUO40.3 MEAN 362 AC-PT 261,900

* Discharge measurement made on this day.
Note. Stage-discharge relation affected by ice Nov. 15, 16, Nov. 25 to Apr. 7.



SASKATCHEWAN RIVER BASIN

5-0115. Waterton River near international boundary 

(International gaging station.)

Location.  Lat 48°57'20", long 113°54'00", in NW£ sec.23, T.37 N., R.18 W. (unsurveyed), on right 
bank 100 ft downstream from Olson Creek, 3 miles south of international boundary, and 7 miles 
south of Waterton Park, Alberta.

Drainage area. 61.0 sq mi.

Records available.--May 1947 to September 1964, discontinued (no winter records after 1957).

Gage.--Water-stage recorder. Altitude of gage is 4,200 ft (from topographic map). Prior to 
S~ept. 12, 1947, staff gage at bridge a quarter of a mile downstream at different dati.ni.

Average discharge. 10 years (1947-57), 273 cfs (197,600 acre-ft per year).

second, gage h 

(1,100 cfs), wate

Extremes. Maximums and tninimums (discharge in cubic feet per second, gage height in feet).

 a 19i31-64Annual maximum discharge (*) and peak discharges abo

Date

May 27, 1961
June 6, 1961
June 18, 1961

May 29, 1962
June 10, 1962

Time

0900
0300
0300

0830
0530

Discharge

* 2,520
2,290
1,970

1,200
1,370

Gage
height

6.31
6.O6
5.68

4.72
4.95

Date

June 18, 1962

May 26, 1963
May 31, 1963
June 10, 1963
June 29, 1963

Time

0415

0600
0515
1200
1915

Discharge

* 1,440

1,220
1,530

* 1,840
1,160

Gage 
height

5.04

4.75
5.15
5.53
4.67

Date

May 21, 1964
June 8, 1964
June 25, 1964
July ' 3, 1964
July 9, 1964

Time

0730
1700
0300
0330
0200

Discharge

1,490
* 12,400

2,020
1,350
1,200

Gage 
height

5.19
11.55
7.01
6.34
6.16

Minimum discharge not determined.
1947-64: Maximum discharge, 12,400 cfs June 8, 1964 (gage height, 11.55 ft), froir rating 

curve extended above 1,900 cfs on basis of slope-area measurement of peak flow; miniirum recorded, 
8.7 cfs Dec. 24, 1952 (gage height, 1.97 ft).

Remarks. Records good. Ho regulation or diversion.

Cooperation. This is one of a number of stations which are maintained jointly by the Urited States 
and Canada.

Revisions (water years). WSP 1508: 1948, 1949(P).

1
2
3
4
5 

6
7 
8
9

10

1
2
3
4
5

6
7
8 
9
0

1
2
3
4
5

6
7
B
9
0
1

TO AL 
ME N
MA
MlN
CFSM
IN. 
AC-FT

46.4
44.8
43.2
43.2
41.6 

41.6
43.2 
52
50
44. 8

44.8
46.4
44.8
43.2
43.2

43.2
43.2
43.2 
43.2
43.2

44.8
62

105
135
125

111
102
94
86
77
75

1,<306.0
61.5
135

41.6
1.01
1.16 

3,780

86
77
70
64
64 

62
60 
58
54
58

62
56
54
54
50

50
46.4
58 
52
52

58
50
50
64

108

84
70
68
66
68

_____

1,873.4'
62.4
108

46.4
1.02
1.14 
3,720

CALENDAR YEAR : 
WATER YEAR :

62
58
56
54 
41.6

41.6 
44.8
46.4
48.0
44.8

43.2
46.4
46.4
44.8
35.2

33.6
41.6 
41.6
35.2
36.8

40.0
41.6
40.0
38.4
36.8

33.6
29.6
28.4
30.8
30.8
32.0

1,284.0 
41.4

62
28.4

0.679
0.78 
2,550

30.8
30.8
29.6
27.2 
30.8

38.4 
35.2
33.6
30.8
28.4

20.6
29.6
29.6
29.6
38.4

5S
52
46.4
36.8
38.4

40.0
40.0
33.6
30.8
30

30
32
30
29
32
40

1,071.4 
34.6

58
27.2

0.567
0.65 
2,130

MAX MIN 
MAX MIH

48.0
46.4
43.2
40.0
38.4 

38.4
38.4

-
-

_
-
_
_
-

_
-
~

-

_
 
_
_
-

_
_
_

     
     
_____

_
_
_
_

:

~

_
.
_

:

    -
~
___
:

_.-
_
_.-
.-__-
_

* 53O

505
711

987
L,280
1,510
1,740
1,760

1,990
2,370
1,800
1,550
1,770
1,760

_
_
_
_

:

1,630
Ii830
1.790
1(910

2,150

1>700
1(430
1(220

1(210
1(420
1(280
1(210
1(460

* l t 6TO
1(770

1,630
1(560

1(400
1(120
987

I t 030
1(020

1(020
681
728
645
570

_____ -

1(413
2.150

570
23.2
25.64

480
455
465
445

545

475
41B
382

372
336
314
310
328

354
328

241
225

Z17
225
225
237
214

183
165
165
165
148
141

316
545
141

5. IB
5.97

135
129
125
129

13B

119
116
10B

97
91
89
B9
86

89
B9

B4
84

82
82
82
BO
82

80
77
73
70
70
70

96.3
13B
70

1.58
1.82

82
91
77
75

77

70
68
68

70
66
62
60

* 56

54
54
56
60
64

64
64
64
62
64

64
64
64
64
64

     

66.7
91
54

1.09
1.22

MEAN AC-FT 
MEAN AC-FT

* Discharge measurement made on this day.
Hote. Stage-discharge relation affected by ice Jan. 25-31.



SASKATCHEWAN RIVER BASIN

5-0115. Water-ton River near international boundary Continued

i
2 
3

5

6
7 
B

10

11 
12 
13 
14

17 
13 
19 
20

21 
22 
23 
24 
25

26

28

30 
31

MEAN 
MAX 
MIN

IN.

62 
58 
60 
64 
30

113 
119 
105 

97
105

135 
125 
143 
21*

359 
289 
241 
210

176
158 
148 
138 
122

135

113

97 
94

148 
359 

53

2.80

39 
80 
82

75

73 
68 
66 
64 
66

6B 
66 
62 
60

48 
50 
52 
52

42
50 
43 
48 
45

40

42

42

58.0 
89 
35

1.O6

40 
40 
38

35

32 
34 
31
23 
28

31 
32 
32 
31

30 
28 
30 
23

30 
27 
28 
45 
43

38

38

35 
32

33.4
45 
27

.63

CALENDAR YEAR 1961 : MAX 
WATER TEAR 1961-62 : MAX

32 
31 
37

34

32 
23 
27 

b 32
b 30

b 23 
b 28 
b 26 
a 25

a 22 
a 21 
a 21 
a 21

a 20 
a 21 
a 21 
a 22 
b 23

b 24

b 24

b 25 
26

810 
26.1 

37
20

.49

MIH 
MIN

27 
35 
50

52

b 50

:

~-

MEAN 
MEAN

[

OFSM 
CFSM

* 65 
69 
83 
97

91 
89 
95 

1,010

881 
911 

1,060

935

j

IK 
IN

863 
833 
923 
839

551

577 
1,010 
1,250

1,010

* 986 
1.000

1,140 
1,280 
1,300 
1.160 
1,140

1,040 
993 
947 
965

1,030
899 
652

929 
1,300 

509 
15.2 

17.00

70.1 
603 
45' 

36,'.

38.5

36* 
395 
40''.

391

33J 
317

29r,
269 
24? 
221 
203

20 '  
221 
22 '  
23'.

22 '» 
22' 

235

17'

316 
702 
17' 

5.19 
5.9^

165 
161 
155 
14B

200

161 
155 
144

129

116
10B

* 100 
98 
98 
90 
85

85 
65 
7B 
74

71 
69 
69

62

113 
200 

62 
1.85 
2.14

62 
64 
60 
59

54

54 
52 
52

110

88 
90

85 
80 
76 
74 
71

69 
67 
64 
62

59 
57 
55

63.7 
110 

52 
1.13 
1.26

AC -FT 
AC -FT

* Discharge measurement made on this day.
a No gage-height record.
b Stage-discharge relation affected by ice.

DAY

1
2
3
4
5

6
7
B
9

10

11

3

5

7 
8

0

1

3
4
5

6
7
B
9 
0
1

MEAN 
MAX
MIN
CFSM
IN.

OCT.

59
* 59

59
57
57

55
54
60
60
62

59

189

182

138 
132

122

168

242
217
200

162
165
148
141

135

129 
261
54

2.11
2.43

CALENDAR YEAR

NOV.

129
119
110
102
105

105
98
98

105
122

122

105

88

78 
74

214

235

168
144
172

304
265
217
182

140 
304
74

2.29
2.56

51
38
26
10
05

116
102
98
92
85

83

74

92

68 
55

26

119

83
71
T4

80
80
69
71

76

102
168
69

1.68
1.93

MAX

69
64
71
78
64

59
57
54
44
38

-

-

-

-

-

-

_
-
-

_
_
_
-

_

-

_
_
-

MIN

_____

-

_

_

-

MAR

-
_
_
-

MEAM

_____

-
_
_
-

CFSM

* 441

572 
636

679

761

899
,030
,070

,160
,010
959
,080

,420

-

_
_
-

IB

1,220
1,060
1,060
1,260
1,260

1,300
1,100
1,080
1,190
1,660

1,440

* 1,410

1,430

1,280 
1,240

1,100

917

725
593
652

696
708
725
972

_____

1,£60
593
18.2

20.33

881
821
83?
98-
917

90J
851
863
70'
56'

514

44'

38?

317 
29?

28")

27^

26X
22'
20^

18?
163
165
15'

13'

98 S
13'

7.5T
8.73

AC -FT

148
132
126
122
126

126
126
129
126
132

138

126

119

95
88

88

83

71
71
T4

71
69
64
67

64

148
64

1.68
1.94

6
6
6
6
6

6
5
6
6
6

67

62

76

78 
78

69

67

71
67
64

60
59
59
59

_____

83
57

1.07
1.19

WATEK YEAR : MAX MIN MEAN CFSM IK AC -FT

Discharge measurement made on this day.



SASKATCHEWAN RIVER BASIN

5-0115. Water-ton River near international boundary Continued

OISCHARGEt IN CUBIC FEET PER SECOND, HATER YfcAR OCTOBER 1963 TO SEPTEMBER 196*

1

9
0
1

HE N 
HA
WIN
CFSM
IN.

55
54

* 50

48
50

50

45
4
4

4
4
3
38

36
34
34
33
33

33
34 
59

59 

55
52

50
4B 
45

45.1 
59
33
.74
.85

44
44
42
42
42

42

42
40
38

38
36
36
40

-S4
55
54

b 44
b 38

42
52
54

54 

64
88

69
62

49.4 
88
36

.81

.90 
2,940

59
55
54
50
50

57

b 42
b 38
b 37

b 36
b 35
b 35
b 35

b 34
b 35
b 35
b 34
b 32

b 32
b 30 
b 28

34 

34
33

30
29 
30

37.9 
59
28
.62
.72

44
52
42
39
36

34

33
32
32

30
30
30

30
27
27
27
27

27

-

-

_
-

-

-
_
-

______

-

-
_

:

-
-_.-

-
__.
:

_

_
-
-

_
-

* 480
556

530
663
869
979

1,280

1,410
1,010

427 

380
436

773
827 
905

-

_
_

;

,020
,030
,290
,550

* ,400

,430

* ,280
,850
,500

,660
,760
,680
,670

,460
,370
,200
,100

* ,090

,010
,010

,470
,380

387
* 861

7,280
663

28.4
31.71

953
1,140
1,220
1,060
1,030

911

1,010
1,100

947

785
737
749
691

572
455
465
460
395

364
338

232
228

* 206
210 
224

1,220
206
10.1

11.67

89
65
44
38
61

48

26
32
3B

22
10
08
08

92
68
85
88
80

71
6T

2
4

4
2 

64

IBS
55

1.66
1.92

67
05
82
68
48

26

05
00
95

33
85
80
78

T4
76
7B
76
78

83
90

126
116

113
175

104 
182
67

1.71
1.91

CALENDAR YEAH : MAX MIK MEAN CFSM IN AC-FT
WATER YEAH : MAX MIK MEAN CFSM M AC-FT

* Discharge measurement made on this day. 
b Stage-discharge relation affected by ice.



SASKATCHEWAN RIVER BASIN

5-0125. Boundary Creek at international boundary 

(International gaging station)

Location. La t 48°59'50", long 113°54'20", in NE£ sec.3, T.37 N, , R.18 W. (unsurveyed), on right bank 
a quarter of a mile upstream from mouth, a quarter of a mile south of international boundary, and 
4 miles south of Waterton Park, Alberta.

Drainage area. 21.0 sq mi.

Records available. October 1947 to June 1964, discontinued (no winter records after 1957).

Gage. Water-stage recorder. Altitude of gage is 4,300 ft (from topographic map).

Average discharge.--10 years (1947-57), 78.0 cfs (56,470 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (*) and peak discharges above base (270 cfs), October 1960 to June 1964

Date

May 27, 1961 
June 5, 1961

May 29, 1962

Time

0200 
2130

0600

Discharge

517 
* 524

308

Gage 
height

4.5O 
4.43

3.94

Date

June 17, 1962

June 10, 1963 
June 30, 1963

Time

2300

0700 
0900

Discharge

* 350

* 618 
290

Gage 
height

4.00

4.65 
3.88

Date

May 21, 1964

Tiire

0330

Discharge

418

Gage 
height

4.10

Minimum discharge not determined.
1947-64: Maximum discharge, 904 cfs June 4, 1953; maximum gage height, 5.34 f; June 21 or 22, 

1950, from floodmarks; minimum discharge recorded, 4.0 cfs Mar. 15, 1952, but may have been less 
during periods of ice effect or no gage-height record.

Flood of June 8, 1964, reached a discharge of 5,930 cfs, from slope-area measurement of peak 
flow.

Remarks. Records good prior to Oct. 1, 1962, and fair thereafter. Ho regulation or diversion. Sta- 
tlon completely destroyed by flood of June 8, 1964.

Cooperation. This is one of a number of stations which are maintained jointly by the United States 
and Canada.

Revisions (water years). WSP 1728: 1951(M).

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER I960 TO SEPTEMBER 1961

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20 

21
22
23 
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC- FT

.2

.2

.2

.2

.6

.6

.0

.6

.6

.6

.6

.6

.6

.6

.6

.0

.5

.5

.5

.0 

.0

.5

.5 

.9

.2

.2

.6

. 6 

.2

.0
, 3

5 .3
.2
.6
.0

0. 71
0.89
998

CAIffiDAR YEAR

2.2
0.3
.0
.9
.4

.4

.8
b
b

.7

.7

.7

.2

.2

.2

.2

.2

.4 

.9

.9 

.9

.2

.9 

.4

.4

b
b
b 
b
b
    

6 5.1
0.2
4.4
15

0.962
1.07

1,200

21.0
19.6
19.0

-

_
_
-
-
-

.
-
-
-
-

_
-

-

-

_
-

_
-

_
.
-

_
.
_
_
_
_
-

_
_
_
-
_
_
-

_____
     
     

_
-
-
-
-
_
-

.
-
-
-
-
_
-

     

.
-
-
-
-
-
-

_
_
_
-

_
_
-
_
-

_
_
-
-
-

.
* 121

125
193 

262
323

422
411

438
483

385
405
389

-
-
-
-
-
-
-

413
433
441
465
483

453
437
374
326
306

306
315
300
297
318

336
346

318

273
240

212
210

205
* 185

143
130

     

9,271
309
483
130

14.7
16.42

18,390

12
08
05
03
10

24
20
18
06
00

96
91
86
88
91

93
86

70

67
71

74
70

61
56

51
49.0
46.0

2,619.0
84.5
124

46.0
4.02
4.64

5, 190

4 .0
4 .0
4 .0
4 .0
4 .0

4 .0
4 .0
4 .0
4 .0
3 .6

3 .4
3 .0
3 .4
3 .4
3 .0

3 .0
3 .0

30.8

29.0
29.0

29.0
30.2

29.0
27.8

26.0
28.4

1,075.2
34.7
47.0
26.0
1.65
1.90

2,130

33.0
40.0
33.6
30.2
30.2

29.6
28.4
27.8
25.4
26.0

26.6
25.4
24.2
23.0

* 23.0

21.8
20.6

21.8

26.6
27.2

26.6
27.2

26.6
25.4

27.2
   27.2
------

805.6
26.9
40.0
20.6
1.28
1.43

1,600

: MAX MIH MEAN CFSM IH AC-PT
WATER YEAR : MAX MIH MEAN CFSM IB AC -FT

* Discharge measurement made on this day. 
b Stage-discharge relation affected by ic



SASKATCHEWAN RIVER BASIN

5-0125. Boundary Creek at international boundary Continued

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

MEAN
MAX
MIN
CFSM
IN.

26
25
26
32
44

60
52
40
42
44

47
47
57
81
96

106
112
91
80
71

65
60
56
54
48

50
49
46
41
38 
37

55.8
112
25

2.66
3.06

32
b 35
b 32

31
30

28
23
27
28
28

29
28
27
26
24

b 20
b 22
b 24
b 24

21

b 18
b 22

20
20
19

b 17
b 19

18
b 16
b 20

24.4
35
16

1.16
1.30

CALENDAR YEAR 1Q61 :

b 19
b 18

18
b 18

17

b 16
b 17
b 16
b 14
b 14

b 15
b 16
b 16
b 15
b 15

B 15
a 16
s 15
B 16
a 15

a 16
a 1*
e 15
a 21
a 20

a 19
b 8
b 9

7
6 
5

16.5
21
14

0.7B6
O.°0

MAX

5
5
7
7

b 6

b 5
b 4
b 3

_
-
_
_
_
_
-
_
_
_
_
_

_
_
_
_
_

_
_
_
_

I

:
_
_
_
-

MIN

     

::~::
:
_
_
_

:
_
_
_.
-

MEAN

:___-
CFSM

_
_
_
-

_
_
_
_
-

_
_
_
_
-

* 206
211
235
267

230
227
248
259
243

227
240
282
302
284
259

Z
 
_
 
-

IN

* 243
227
248
217
178

162
157
204
296
305

276
267
273

* 303
276

294
329
322
294
276

258
243
231
iza
228

228
202
168
155
155

241
329
155

11.5
12.83

160
146
120
103
98

103
96
94
98

100

100
98
94
93
88

81
75
70
63
58

58
62
65
72
70

70
71
77
78
68 
62

B6.8
160
58

4.13
4.77

58
57
56
57
65

63
58
57
54
51

4B
46
45
42
39

* 37
36
37
34
32

32
32
30
27
26

25
25
25
26
25 
24

40.9
65
24

1.95
2.25

23
23
22
22
21

20
21
20
21
23

36
38
34
34
36

34
32
30
29
28

27
27
25
25
24

24
22
23
27
25

26.5
3B
20

1.26
1.41

AC-FT
WATER YEAR 1961-62 : MAX MIN MEAN CFSM IN AC-FT

* Discharge measurement made on this day.
a Bo gage-height record.
b Stage-discharge relation effected by ice.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1S62 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18 
19
20 

21
22 
23 
24
25

26
27 
26
29 
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

OCT.

24
* 22

22
21
20

20
19
21
22
23

22
30
68
67
57

49
43
40

38 

49
65 
63
58
54

49
45 
41
40 
38
37

1,205
38.9

68
19

1.65
2.13

CALENDAR TEAR

NOV.

35
33
11
30
33

33
30
30
30
32

32
31
31
28
26

25
24
23 
27
72

67
55 
48

47

85
77 
63
52 
48

     

1,222
40.7

85
23

1.94
2.16

t

DEC.

42
38
37
34
35

34
31
2Q
28
27

26
25
24
23
28

41
41
38
36 
33

24

I

-

\
_

:-- 
-

MAX

JAN.

I
-
-
 

_

MIN

FEB.

_____

_
-
-
-
"

ME/

MAR.

.
-
-
-

_

IN

APR.

______

_
-
-
_

_

CFSM

MAY

_
_
_
-

_
_
-
_
-

_
_
-
_

* 132

146
175
178

178

215 
231

267

270
261

282 
322
326

_
-
-
-

_

IN

JUNE

294
26T
279
315
312

329
282
267
282
532

401
360

* 340
329
312

306
297
279

237

218 
183

169

166
* 151

230
282

_____

273
532
151

13.0
14.52

JULY

251
227
214
214
201

88
83
88
64
38

132
123
112
104
97

90
62
78

70

70 
65

56

51
46

46 
44
43

114
251
43

5.42
6.25

AUG.

45
42
41
40
40

40
41
42
42
46

47
45
44

* 45
43

38
34
32

31

26 
25

25

26
24

22 
22
21

34.8
47
21

1.66
1.91

AC-FT

SEPT.

21
21
21
22
21

20
20
20
21
22

26
25
27
38
32

31
31
28

24

Zl 
24

22

21
20

19 
19

______

708 
23.6

38
19

1.12
1.25

WATER YEAR : MAX MIH MEAN CFSM IN AC -FT

Discharge measurement made on this day.



SASKATCHEWAN RIVER BASIN

5-0125. Boundary Creek at international boundary Continued

DISCHARGE, IN CUBIC FEET PER SECOND, OCTOBER 1963 TO JUNE 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0 
1

TO AL
HE N
MA
HIN
CFSM
IN.

OCT.

8
8

6
6

6
6
5
5
4

4
3
3
3
2

2
2
2
2
2

2
3
3
^
^

4
z
0
0

1

5 8
16 4

7
2

. 3

. 0

NOV.

6
6
6
5
5

5
5
5
5
5

4
4
4
5
7

9
1
4
4
0

4
5
0
3
2

4
5
4
1
7

5 0
18 7

5
0

. 9

. 9

utc.

24
23
21
20
13

18
16
15
14
13

12
11
10
10

JAN.

13
13
12
12
12

12
b 12
b 10
b 10
b 10

b 9
b 9
b 9

b 11
11 b 11

11
12
12
11
10

10
9.0
8.0
9.0

12

12
12
12
11
11
12

4LO.
13.

2
8.
.6
.7

b 11
b 11
b 11
b 11

9.5

b 8
b 12
b 17

-
-
-
-
-
-
.

_
_
_
_
_
-

FEB.

_

.
-
-
-
_

_

MAR.

_
-
-
-
-
"

APR.

_
-
-
-
-

.

MAY

_
_
_
-

_
_
_
_
-

_
_

* 164
Ib2
140

140
191
237
284
349

363
232
178
149
132

129
155
188
209
224 
254

_
_
_
_
-

JUNE

93
33
11
50

* 34

475
525
(*)
_
-

.
_
_
_
-

_
_
_
_
-

_
_
_
_
-

_
_
-
-

_
_
_
_
-

JULY AUG. SEPT.

CALENDAR YEAH : MAX MEN MEAN AC-PT 
WATER YEAR : MAX MIN MEAN AC -FT

* Discharge measurement made on this day. 
b Stage-discharge relation affected by Ic 
Note. No gage-height record June 6, 7.



SASKATCHEWAN RIVER BASIN 27

5-0130. Waterton River near Waterton Park, Alberta 

(International gaging station)

Location. Lat 49°07>, long 113°50 I , in HE-j sec.8, T.2, R.29 W. , fourth meridian, in Alberta, on
right bank 300 ft downstream from highway bridge, a quarter of a mile upstream from Crooked Creek, 
and 5 miles northeast of Waterton Park.

Drainage area. 238 sq mi.

Records available.--June to September 1908, April to November 1909, April to November 1910, May to
October 1911, March 1912 to May 1931, September 1932, June to August 1933, April 1918 to September
1965. Monthly discharge only for some periods, published in WSP 1308.

Gage.--Water-stage recorder. Datum of gage is 4,154.19 ft above mean sea level (Irrigation Surveys 
oatum). Prior to Feb. 7, 1917, staff gages at various sites and datums within 200 ft of present 
site. Feb. 7, 1917, to Aug. 26, 1933, and Mar. 19, 1948, to Mar. 18, 1949, chain gage on down 
stream side of old bridge 200 ft upstream at present datum.

Average discharge. 35 years (1912-30, 1948-65), 672 cfs (486,500 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Date

May 27, 1961 
June 14, 1962 
June 11, 1963 
June 9, 1964 
June 19, 1965

Maximum

Discharge 
(cfs)

5 300 
2 730 
4 630 

25 700 
5 630

Gage height 
(feet)

4.37 
3.36 
4.09 
9.22 
4.53

Date

Jan. 23 1961 
Jan. 23 1962 
Jan. 23 1963 
Feb. 21 1964 
Jan. 1 1965

Minimum

Discharge 
(cfs)

39.7 
33.2 
55 
31.4 
53

Qage height 
(feet)

0.53 
.49 
.69 
.43 
.67

1908-33, 1948-65: Maximum discharge, 25,700 cfs June 9, 1964 (gage height, 9.22 ft); minimum 
observed, 14 cfs Feb. 4, 1955, caused by temporary storage behind ice jam upstream.

Remarks. Records excellent except those for winter periods, which are fair. No regulation or diver- 
sion.

Cooperation. This is one of a number of stations which are maintained jointly by Canada and the 
United States.

Revisions (water years). WSP 1308: 1908(M).

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TU SEPTEMBER 1961

1
2 
3 
4 
5

6 
7
8 
9 

10

11

20

28 

30

MEAN 
MAX 
MIN

IN.

GALEN] 
WATER

124 
126 
128

114

103 

114

103

139

US 

93

DAB YEAR 
TEAR 196

141 
132

116

*100

b 134 

b 139

124

100

1960: 
0-61:

b 145 
153

108 

106

129

100

MAX 3,80 
MAX 5,08

100 
103

b 68

89
85 
85 
89

96.6 

83

0 MIN 
0 MIH

109

105

     

<J3 Ml 
83 M!

185

EAN 552 
BAN 597

150

288

CFSM 2

375

.32 I

4,180

M 31.54

1,100 
1.020

860 
814

447

1,200

AC -FT

396 
375
354

299 
299

288

173

396

400,400

173 
197 
210 
185 
186

170 
173

191

185 
185

185 
185

283

283

6,366 

283

* Discharge measurement made on this day. 
b Stage-discharge relation affected by Ice.



28 SASKATCHEWAN RIVER BASIN

5-0130. Water-ton River near Waterton Park, Alberta Continued

l
2 
3 
4 
5

6 
7 
8
9

11 
It

15

21 
22

24 
25

27 
8 
9 
0 
1

ME N 
MA 
MIN 
CFSM 
IN.

CALENI 
WATER

253

283 
323

329 
347

403

361 
410

471

618 
618

547 
521

495 
463 
504

417

1.90

JAR YEAR 
YEAR 196

* 361

382

361
288

283

263 
249

210

114

191

188 
183 
182

238 

1.00

L961: 
1-62:

176

173

165 
162

llo 
112

119

130

147

150 

143 

138

MAX 5,08 
MAX 2,68

147

150

130 
122

* 124 
120

110

140 

119 

109

3 MIN 
3 MIN

109

138 

145 

162

170

"4

g 146 
g 142

70.5 
55.5

138 

134

106

132

MEAN 63 
MEAN 55

1(>4 

211

500

3 CFS1

826 
789

767 

712

1.300

2,390

1 2.67

2,080 
1,930

1,690

2,590

IN 36.2

1,140 
1,030

1,000

326 

313

734

680

527

434 
500

500 

500

476

3 AC-1 
1 AC-1

468 
437

421 
445

400

359 

335

234

280 
* 275

230

226 
219

207 

198

215
207

198

T 460,20

198 
204

198 
195

189

223

230

226 
226 
21i

211

201 
198

193

195 
204 
193

139 
.87 
.97

) ->

* Discharge measurement made on this day.
a No gage-height record.
g Discharge computed from wire-weight gage readings.
Note. Stage-discharge relation affected by ice Nov. 15-17, Dec. 11 to Jan. 22, Jan. 24, 25.

DISCHARGE, IN CUBIC FEET PfcR SECOND. MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2 
3 
4 
5

6 
7 
8 
9 

10

12

14 
15

17 
18

21
22

30 
31

MEAN 
MAX 
MIN

CAIENI 
WATER

183

180 
174

172 
174

180

219 
251

289

280 
270

306
300

246 
352

AS YEAR 
YEAR 196

306

284 
270

275
270

242

230 
* 226

223

251 
280

_____

288

962: 
2-63:

380 
366

30O 
294

* 246

234 
223

226

275 
260

201

MAX 2,68 
MAX 4,52

167 
167

150 
172

138
146 
138 
138

134

192 

140

114

3 MIN 
3 MIN

128 
146

265
* 300

3.29
340 
323 
294

270

223 

207

55.5 
104

L74

157 
164

144

L42 
134

130

126

167j

MEAN 55 
MEAN 63

180

183 
180 
189

289

340

_____

3 CFSI 
0 CFS

891

1,140

2,840

4 2.32 
4 2.65

3,080

3,080

_____

IN 31.5 
IN 35.9

2,060 329

944 284 
878 280

421 183

5 AC-FT 400,40 
1 AC-FT 456,00

150

146 
148

167 
* 167

146

146 
146

157 

142

5 
3

* Discharge measurement made 
Note. Stage-discharge relati
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5-0130. Water-ton River near Waterton Park, Alberta--Contlnued

l
2 
3 
4 
5

6 
7
a
9 

10

1
2 
3 
4
5

16 
17 
18 
19 
20

21

24 
25

26 

28

30

OTAL 
BAN 
AX 
IN 
FSM 

IN.

148 
142 
132

126

126 
120 
LIB

118 
116 
120
112 
108

105 
* 103 

102 
91.5 
94.7

116 
110

118 

118 

108

116 

0.4°

120 
112 
118

110

110 
110

102 
°9.8 

103 
107 
110

124 
135 
120 
114
120

b 124 
b 128

b 144 

81.9

0.53

CALENDAR YEAH 1963: 
WATER YEAR 1963-64:

184 
173

164

139 
137

98. 1 
b 110'
b 110 
b 108 
b 114

b 114 
b 112 
b 108 

*b 110 
b 107

b 132 
128

99.8

0.53

120 
110

102

107 
107

103 
108 
108 
108 
105

105 
103

102

b 85.5

0.42

°4.7

88. 5

85.5 
88.5 
85.5

85.5 
85.5 

* 82.5 
85.5 
82.5

85.5 
81.0

81.0

73.6

0.35

MAX 4,520 MIN 81.9 
MAX 22,700 MIH 64.8

78.0

70.3

74.7

75.8

78.0

b 64.8

0.30

* 74.7

87.0

130

130

229

0.69

331

,130

,030

* ,140

2,340

2,140

6.77 
7.81

MEAN 780 CFSM 3.28

2,340

* 22,700

* 8,220

2,940

2,680

20.9 
23.34

2,220 
* 2,220

1,980

1,850

1,230

809 
754

700

624 
606 
634

1,420 

5.97

554 
528 
4B6

395

361

297

242 
251

238

220 
212 
212

331 

1.39

220 
238 
229

281 
286

292

281 

256

238 
242

251

256 
286

259

1.09 
1.22

IN 44.59 AC-!" 565,000

* Discharge measurement made on this day. 
b Stage-discharge relation affected by ice.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

2 
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26

28 
29 
3O 
31

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN 
AC-FT

OCT.

402

445 
470

486

486 
503 
511

520

537

537 
511

478 
431

387 
380 
361 
343 
325

302 

319

276

537 

2.06

NOV.

260

281
* 251

276

220 
238 
229

220

b 220

b 202 
198

b 212 
b 175 
b 184 
b 181 
b 173

b 170 

b 161

281 

1.00

DEC.

b 161

167 
170

181

173 
159 
153

b 151

b 144

* 132 
b 137

130 
b 132 

137 
139 
132

137 

132

b 132

181 

0.71

JAN.

b 180

b 141 
b 129

b 136

b 127 
b 124 
b 141

b 139

*b 131

b 131 
136

122 
124 
104 
141 
122

118

111

113

0.62

FEB.

109 
109

129 

124

118 
122 
122

120

111
118

27

29 
31 
41

141

0.55

MAR.

* 129

124

129 
134

129

b 127

129 
129 
124

11B 

115

0.61

APR.

122

122

129
139

158

220

439 
490 
545

70O

1.57

MAY

,390

,110

868 
892

953

,000

,870

,500 
,440 
,440

,550

,810 
,120

868 

7.64

' JUNE

* 2,680

3,280

2,660 
2,720

3,140

3,190

5,480

3,350 
3,170 
3,080

3,170 

2,180

2,, 180 

16.09

JULY AUG.

1,870 662

2,140 644

2,280 554 
2,240 528

2,160 513

1,490 445

1,270 386 
1,210 * 375

992 352 
916 369 
868 352

820 347 
787 330

732 315 
721 300 
691 ,290

691 290 

7.24 2.24

SEPT.

262
271
280 
276

276

267 
305 
320

315 
310 
310 
310 
330

341 
358

369

475 
475 
490

513 
490

482 
498

361 
513 
262

1.69 
21,490

CALENDAR YEAH 1964: MAX 22,700 MIN 64.8 MEAN 815 CFSM 3.42 IN 46.61 AC-FT 591,400 
WATER YEAR 1964-65: MAX 5,480 MIN 95.5 MEAN 737 CFSM 3.10 IN 42.02 AC-FT 533,400

* Discharge measurement made on this day. 
b Stage-discharge relation affected by ice



30 SASKATCHEWAN RIVER BASIN

5-0135. St. Mary Lake near St. Mary, Mont.

Location. Lat 48°44 I 10", long 113 025'50", in NE-J sec.4, T.34 N. , R.14 W. (unsurveyed), on downstream
  side of boat dock on right bank at site of former St. Mary Chalet in Glacier National Park, half a

mile upstream from outlet and 1 mile southwest of St. Mary.

Drainage area.  130 sq mi.

Records available.--May 1929 to October 1961, incomplete (discontinued).

Gage. Water-stage recorder. Altitude of gage is 4,470 ft (from topographic map). Prior to May 29, 
1936, staff gage at same site and datum.

Extremes.--Maximum and minimum gage heights in feet, for October 1960 to October 1961 are contained 
in "the following table:

Water 
year

1961 
1962

Maximum

Date

May 
Oct.

a Minimum

27,
17,

Gage Height

6.59 
3.00

Minimum

Date Gage Height

a 1.78 
1.72

recorded .
1929-61: Maximum gage height, 7.08 ft June 14, 1953; minimum observed, 0.02 ft lee. 16, 29, 

30, 1929, Jan. 1, 1930.

Remarks.  No diversion.

MEAN GAGE HEIGHT, IN FEET, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIN

OCT.

1.75
1.73
1.70
1.67
1.63

1.S9
1.58
1.61
.57
.57

.58

.59

.58

.56

.55

.46

.45

.45

.46
-

_
_
_
_
-

_
_
-
-
-

_
-

NOV.

    

_
-

DEC.

_
-

JAN.

_
-

FEB.

    
______
______

_
-

MAR.

_
-

APR.

_
_
_
_
-

_
_
_
-
-

_
_
_
_
-

_
2.16
2.19
2.22
2.22

2.19
2.17
2.21
2.19
2.20

2.16
2.15
2.14
2.11
2.11

_
-

MAY

2.10
2.16
2.21
2.51
2.43

2.52
2.54
2.56
2.59
2.72

2.91
3.06
3.17
3.25
3.33

3.46
3.61
3.65
3.68
3.81

4.07
4.46
4.98
5.45
5.82

6.16
6.46
6.51
6.33
6.26
6.22

6.51
2.10

JUNE

6.13
6.06
6.05
6.08
6.19

6.34
6.47
6.42
6.19
5.91

5.71
5.67
5.66
5.58
5.55

5.62
5.73
5.83
5.88
5.87

5.79
5.60
5.39
5.23
5.16

5.15
5.09
4.94
4.79
4.65

6.47
4.65

JULY

4.38
4.21
4.11
4.06
4.06

4.12
4.14
4.15
4.09
4.02

3.97
3.88
3.80
3.76
3.77

3.83
3.82
3.76
3.66
3.58

3.51
3.46
3.46
3.44
3.38

3.33
3.24
3.18
3.14
3.07
3.01

4.38
3.01

AUG.

2.95
2.90
2.87
2.85
2.85

2.86
2.82
2.78
2.76
2.75

2.69
2.63
2.58
2.54
2.51

2.50
2.48
2.44
2.43
2.43

2.42
2.40
2.40
2.40
2.41

2.43
2.39
_
-
-

2.33

2.95
2.33

SEPT.

2.33
2.37
2.38
2.26
2.24

2.23
2.20
2.20
2.12
2.11

2.12
2.10
2.06
2.02
1.98

1.95
1.94
1.91
1.93
1.89

1.89
1.89
1.88
1.91
1.80

1.80
1.81
1.81
1.84
1.87

2.38
1.80

MEAN GAGE HEIGHT, IN FEET, 1961

DAY

1

5

MIN..

OCT.

.86

.76

.78

NOT.

2.20

DAY

7
8
9

10
11
12

OCT.

2.00
2.13
2.14
2.09
2.17
2.24

NOT. DAY

13
14
15
16
17
18

OCT.

2.26
2.30
2.44
2.66
2.91
2.97

NOV. DAY

19
20
21
22
23
24

OCT.

2.93
2.87
2.84
2.79
2.70
2.62

NOV. DAY

25
26
27

29
30
31

OCT.

2.53
2.51
2.42

2.36
2.25
2.25

2.97 
1.76

NOV.

-
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5-0136. St. Mary River near St. Mary, Mont.

Location.--Lat 48°44'10", long 113°25i50", in NE^ sec.4, T.34 N., R.14 W. (unsurveyed), on downstream 
  side of boat dock on right bank, half a mile upstream from lake outlet and 1 mile southwest of 

St. Mary.

Drainage area. 130 sq mi.

Records available. October 1960 to October 1961, discontinued (no winter records).

Gage. Water-stage recorder. Altitude of gage is 4,470 ft (from topographic map).

Extremes. Maximum and minimum discharges for October 1960 to October 1961 are contained in the fol- 
lowing table:

Water 
year

1961 
1962

Maximum

Date

May 27, 1961 
Oct. 17, 1961

Discharge 
(cfs)

3,050
490

Oage height 
(feet)

6.59 
3.00

Minimum

Date

Sept. 26, 1961 
Oct. 5, 1961

Discharge 
(ofs)

122 
119

Gage height 
(feet)

1.78 
1.72

1960-61: Maximum discharge, 3,050 cfs May 27, 1961 (gage height, 6.59 ft); minimum, 119 cfs 
Oct. 5, 1961 (gage height, 1.72 ft).

Remarks. Records good. No regulation or diversion.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIK
CFSM
IN
AC-FT

OCT.

134
130
125
12O
114

108
106
111
104
104

106
108
106
103
102

89
88
88
89
-

_
_
_
_
-

_
_
_
_
_

.
-
-
_
_
_
-

NOV.

-
-
_
_
_
_
-

DEC.

_
-
_
_
_
_
-

JAN.

_
-
_
_
_
.
-

FEB.

_____

_
_
_
_
_
_
-

MAR.

-
-
_
-
-
-
~

APR.

_
_
_
_
-

_
_
_
-

_
_
_
_
-

224
232
239
239

232
226
237
232
234

224
222
219
212
212

_
_
_
_
_
_
-

MAY

209
224
237
264
299

326
332
338
347
392

458
514
558
590
622

674
745
765
780
845

982
1,220
1,580
1,960
2,290

2,610
2,910
2,960
2,780
2,710
2,670

34,191
1,103
2,960

209
8.48
9.78

67,820

JUNE

2,580
2,510
2,500
2,530
2,64O

2,790
2,92O
2,870
2,640
2,370

2,190
2,150
2,140
2,070
2,040

2,110
2,210
2,300
2,340
2,330

2,260
2,090
1,900
1,770
1,720

1,710
1,660
1,550
1,440
1,340

65,670
2,189
2,920
1,340
16.8

18.79
130,300

JULY

1,170
1,070
1,010

976
976

1,010
1,020
1,030
994
952

925
880
840
820
825

855
855
825
775
735

700
678
678
674
650

630
594
570
554
526

25,303
816

1,170
506
6.28
7.24

50,190

AUG.

483
466
455
448
448

452
441
427
420
416

396
374
3S7
347
338

335
326
314
308
308

302
296
293
293
293

299
284
278
272
266
261

10,996
355
483
261

2.73
3.15

21,810

SEPT.

261
270
273
237
232

226
219
216
197
192

195
187
178
167
159

151
149
141
145
136

138
138
138
143
125

125
129
129
136
141

5,273
176
273
125

1.35
1.51

10,460

DISCHARGE, IN CUBIC FEET PER SECOND.

DAY

1 
2 
3 
4

MAX

AC-FT

OCT.

141 
129 
127 
125

DAY

5 
6 
7 
8

OCT.

129 
143 
174 
204

DAY

9 
10 
11 
12

OCT.

209 
197 
219 
237

DAY

13 
14 
15 
16

OCT.

245 
256 
299 
368

DAY

17 
18 
19 
20

OCT.

458 
480 
466 
444

DAY

21 
22 
23 
24

OCT.

434 
416 
385 
357

DAY

25 
26 
27 
28

OCT.

329 
323 
296 
281

DAY

29
30 
31

OCT.

278 
248 
248

8,645
279

125
2.15
2.47

17,150
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5-0139. Grinnell Creek at Grlnnell Glacier, near Many Glacier, Mont.

Location.  Lat 48°45 I 30", long 113°43'30", in 3W£ sec.25, T.35 N. , R.17 W. (unsurveyed), on left bank 
a quarter of a mile downstream from Grinnell Glacier, a quarter of a mile upstream from Grinnell 
Falls, 4 miles southwest of Many Glacier, and 15 miles southwest of Babb.

Drainage area. 1.1 sq mi, approximately.

Records available. July 1959 to September 1965 (no winter records).

Gage. Water-stage recorder. Datum of gage is 6,322 ft above mean sea level (planetable bench mark).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum recorded

Date

July 15, 1961 
Oct. 13, 1961 
July 5, 1963

July 12, 1965

Discharge 
(cfs)

79 
90 
66

63

Gage height 
(feet)

a 3.32 
b 3.49 
c 3.14

3.05

Minimum

Date

Nov. 29, 30, 1960 
Nov. 18-30, 1961 
Jan. 6-8, 1963 
Dec. 5, 1963

Discharge 
(cfs)

0 
0 
0 

d .40

Gage height 
(feet)

;

:ded 9 ft probably during Ice jam In June. 
rear, 3.56 ft Oct. 1, 1961, backwater from Ice. 

20, 1962, backwater from Ice.

Maximum gage height
b Maximum gage height for year, 3.56 ft 
c Maximum gage height for year, 4.54 ft 
d Minimum recorded.

1959-65: Maximum discharge recorded, 100 cfs Aug. 3, 1960 (gage height, 3.65 ft); maximum gag 
height exceeded 9 ft probably during June 1961 (backwater from snow and ice jam); no flow at 
times; probably no flow for most of each winter.

emarks. Records good except those for winter periods, which are poor. No regulation or diversion.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER I960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-PT

OCT.

7.9
7.9
7.6
7.2
9.0

9.0
11
10
5.5
4.0

3.0
4.5
3.5
2.5
2.0

2.0
3.0
3.0
2.0
2.0

2.6
11
10
9.7
9.0

5.5
6.0
5.5
4.5
3.5
3.0

176.9
5.71

11
2.0

5.19
5.98
351

NOV.

5.0
4.5
3.5
3.0
2.5

2.0
2.3
2.2
1.7
1.8

3.0
2.8
2.0
2.5
2.3

2.0
1.6
2.2
2.2
1.8

1.5
.70
.50
.50

1.5

1.6
.60
.20

0
0

58.00
1.93
5.0

0
1.75
1.96
115

DEC.

_
_
-
-
_
_
-

JAN.

_
_
_
_
_.
_
-

FEB.

_     
    

_
_
_
_
_
_
-

MAR.

_
_
_
 
_
 
-

APR.

_
_
_
_
_
_
-

MAY

_
_
_
_
_
_
-

JUNE

_
_
_
_
_
_
-

JULY

35
36
37
38
45

55
52
45
42
40

38
37
39
47
54

56
46
41
42
40

45
46
44
47
36

34
36
36
36
36
37

1,298
41.9

56
34

38.1
43.88
2,570

AUG.

3S
39
41
42
44

51
44
38
35
29

31
32
34
34
37

38
32
31
36
34

40
39
39
40
42

39
33
30
31
32
34

1,139
36.7
51
29

33.4
38.51
2,260

SEPT.

34
22
19
26
27

21
16
17
16
12

9.0
6.7
5.7
5.0
5.4

7.2
10
12
7.2
6.4

5.7
5.0
4.6
4.2
4.0

4.2
4.0
3.5
6.0

10

335.8
11.2
34

3.5
10.2

11.35
666
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5-0139. Grinnell Creek at Grtnnell Glacier, near Many Glacier, Mont. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CPSM
IN.
AC-FT

OCT.

15
20
25
35
40

35
29
15
15
25

20
18
75
75
50

24
15
10
6.4
5.0

5.0
4.5
4.5
4.0
4.5

4.5
4.0
4.0
3.5
4.0
4.0

598.9
19.3

75
3.5

17.5
20.25
1,190

NOV.

4.5
4.0
3.5
3.0
2.0

1.4
1.3

.60

.50
1.0

1.0
.80
.70
.50
.40

.30

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

25.6
.85
4.5

0
' .773

.87
51

DEC.

_
_
_
_
_
_
-

JAN.

_
_
_
_
_
_
-

FEB.

_
_
_
_
_
_
-

MAR.

_
_
_
_
_
_
-

APR.

.
_
_
_
_
_
-

MAY

_
_
_
_
_
_
-

JUNE

_
_
_
_
_
_
-

JULY

40
35
27
23
24

25
25
26
28
31

35
32
33
36
36

32
30
29
27
29

36
40
43
42
40

40
42
48
45
37
36

1,052
33.9

48
23

30.8
35.57
2,090

AUG.

38
39
37
34
46

48
40
34
33
35

34
35
35
31
29

31
33
26
23
31

30
23
21
27
28

24
17
17
15
15
19

928
29.9

48
15

27.2
31.37
1,840

SEPT.

20
15
9.0
9.0

15

19
15
8.1
6.7
9.6

15
8.7
6.4
7.8
9.9

9.3
12
13
12
12

12
17
15
13
12

13
14
16
14
9.0

367.5
12.2

20
6.4

11.1
12.42

729

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CPSM
IN.
AC-FT

OCT.

8.7
10
9.6
8.4
6.7

5.7
5.0
5.4
5.7
5.2

4.0
7.5

16
10
7.8

7.0
7.0
7.0
6.5

13

24
19
9.6
6.4
5.0

4.8
5.0
7.8

11
10
7.8

266.6
8.60

24
4.0

7.82
9.01

529

NOV.

6.4
5.7
5.7
5.0
7.2

7.0
6.0
4.5
5.2
7.0

7.0
6.0
5.5
4.5
3.0

2.5
2.5
2.5
4.0

10

9.0
6.5
4.5
3.5
5.0

8.0
7.0
5.5
4.5
5.0

165.7
5.52

10
2.5

5.02
5.60

329

DEC.

4.5
4.0
3.0
2.5
3.5

3.0
3.0
2.5
2.0
2.0

1.5
1.5
1.8
1.9
2.4

4.2
3.3
2.4
1.9
1.7

1.2
.80
.50
.40
.20

.20

.20

.20

.20

.30

.30

57.10
1.84
4.5
.20

1.67
1.93

113

JAN.

.30
1.0

.50

.20

.10

0
0
0

_
-

_
_
«
_
-

_
_
_
_
-

_
_
_
 
-

_
 
..
^
^
-

_
»
 
.
«
.
-

FEB.

_     _
    

_
_
_
_
_
_
-

MAR.

_
 
_
_
_
_
-

APR.

     

_
_
_
_
 
_
-

MA¥

_
_
_
_
_
.
-

JUNE

    

_
-
_
_
_
_
-

JULY

27
28
35
49
54

59
58
57
50
40

40
43
38
36
34

30
31
37
40
37

39
40
36
32
28

26
29
28
28
28
28

1,165
37.6

59
26

34.2
39.39
2,310

AUG.

32
29
30
31
33

36
39
38
39
44

44
40
42
44
40

33
30
28
33
27

21
19
18
24
27

21
18
18
19
21
22

940
'30.3

44
18

27.5
31.78
1,860

SEPT.

22
31
33
32
30

29
31
30
29
31

30
28
32
33
20

17
14
12
10
10

11
18
23
22
18

17
17
16
18
19

683
22. 8

33
10

20.7
23.09
1,350
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5-0139. Grinnell Creek at Grinnell Glacier, near Many Glacier, Mont.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
,28
29
30
31

TOTAL
MEAN
MAX
MIN
CPSM
IN.
AC-FT

OCT.

21
16
14
12
13

11
8.4
7.0
6.5
6.5

7.5
9.0

10
11
12

10
8.4
7.0
5.0
4.5

5.2
12
17
11
10

8.0
6.0
5.0
4.5
4.0
3.5

286.0
9.23

21
3.5

8.38
9.67

567

NOV.

2.5
3.2
3.0
2.8
2.8

2.8
3.7
3.0
3.0
2.5

2.5
2.0
2.0
2.5
9.0

10
8.0
6.0
4.0
2.5

3.0
3.0
3.0
3.5
3.5

3.5
4.6
2.8
1.6
1.1

107.4
3.58

10
1.1

3.25
3.63

213

DEC.

.90

.80

.60

.40

.40

_
-
_
_
-

_
_
_
_
-

_
_
_
_
-

_
-
_
_
-

_
_
-
~
~

_
_
_
_
_
_
-

JAN.

_
_
_
_
_
_
-

FEB.

_
__
__
_
_.
_
-

MAR.

_
_
_
_
_
_
-

APR.

_
_
_
_
_
_
-

MAY

_
_
_
_
_
_
-

JUNE

_
_
_
_
_
_-

JULY

},
^j

1
> 60
]

J

} 
42
38
43
42
38

38
37
32
29
31

34
35
35
35
37
37

1,408
45.4

_
29

41.3
47.60
2,790

AUG.

28
26
25
29
34

28
28
30
29
27

27
29
28
24
24

26
29
33
26
26

28
27
21
16
17

30
22
21
19
14
9.6

780.6
25.2

34
9.6

22.9
26.39
1,550

SEPT.

9.0
24
22
16
13

7.8
6.2
5.9
5.2
4.4

3.8
3.7
4.4
5.0
8.1

12
15
14
8.7
9.0

6.9
6.7
6.2

17
22

14
9.3
6.4
5.9

11

302.6
10.1

24
3.7

9.18
10.23

600

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CPSM
IN.
AC-FT

OCT.

12
16
17
10
8.1

10
9.6
9.0

22
20

13
13
12
11
10

9.0
8.5
8.0
7.5
7.5

5.9
5.0
4.0
3.5
3.2

3.0
3.5
5.2
9.9
9.6
6.7

292.7
9.44

  22
3.0

8.58
9.90
581

NOV.

4.8
7.2

15
10
6.9

8.0
6.0
5.0
3.8
2.8

3.2
3.0
3.2
2.8
2.3

1.9
1.7
1.6
1.4
1.3

1.2
1.0
1.2
2.0
3.0

3.5
2.0
1.0
1.5
2.5

    

110.8
3.69

15
1.0

3.35
3.75

220

DEC.

2.5
2.0
1.5
1.5
1.2

.90

.60

.60

.80

.80

.70
_
_
_
-

_
_
_
-

_
_
_
-

_
 
_
_
-

_

_

_.

_

_

_

-

JAN.

_
_
_.
 
_
._
'

FEB.

______
    

_
_
_
_.
_»
_
-

MAR.

_
_
_
_
_
_
-

APR,

     

_
_
_
_
_
_-

MAY

_
_
_
_
-
_
-

JUNE

15
______

_
-
_
_
-
_
-

JULY

17
27
36
40
50

57
52
48
49
49

43
39
35
38
39

41
41
41
39
38

37
38
35
35
34

36
40
41
40
39
39

1,233
39.8

57
17

36.2
41.69
2,450

AUG.

39
40
44
47
43

36
35
35
37
42

42
43
38
34
32

31
29
29
31
31

29
33
32
38
31

34
30
24
15
11
12

1,027
33.1

47
11

30.1
34.72
2,040

SEPT.

18
17
14
9.0
6.5

5.4
5.0
7.5
9.0
6.2

5.0
4.4
4.4
5.9
8.5

7.0
5.2
4.5
5.9
5.7

8.7
6.9
5.0
4.8
6.4

6.0
5.0
4.0
3.5
3.5

----- -

207.9
6.93

18
3.5

6.30
7.03

412
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5-0140. Grinnell Creek near Many Glacier, Mont.

Location. Lat 48°46'20", long 113°41'50", In SE^ sec.21, T.35 N. , R.16 W. (unsurveyec1 ), on right 
bank 500 ft upstream from trail crossing, 1,000 ft downstream from Grinnell Lake, a quarter of a 
mile upstream from mouth, 3 miles southwest of Many Glacier, and 13^ miles southwest of Babb.

Drainage area. 3.47 sq ml.

Records available. August 1949 to September 1965.

Gage. Water-stage recorder. Altitude of gage Is 5,000 ft (from topographic map). Prior to Oct. 12, 
1949, staff gages at various sites and datums.

Average discharge.--16 years, 24.9 cfs (18,030 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (100 cfs), water years 1961-65

Date

May 27, 1961
June 5, 1961
June 16, 1961

Oct. 14, 1961a
June 30, 1963

Time

0900
2400
2400

-

0200

Discharge

134
* 164

153

b 140

* 131

Gage 
height

2.68
2.92
2.82

c 3.21

2.56

Date

July 6, 1963

June 8, 1964
June 12, 1964 
June 24, 1964
July 10, 1364

Time

0300

1300
1600 
2130
0130

Discharge

113

* 536
202 
119
103

Gage 
height

2.33

4.88
3.07 
2.42
2.27

Date

May 30 1965
June 3 1965
June 12 1965
June 18 1965 
July 6 1965

Time

0800
2300
233C
1800 
233C

Discharge

110
117
136

* 314 
113

Gage 
height

2.34
2.40
2.57
3.76 
2.36

years 1961-65

Water year

1961 
1962

Date

Mar. 20-22, 1961 
Mar. 2-5, L4-20, 

1962

Discharge

a 0.50 
a .20

Oage height

-

Water year

1963 
1964 
1965

Date

Jan. 31, 1963 
Mar. 4, 1964

Discharge

0.60 
.30

Qage height

0.57 
.50

Minimum daily.

1949-65: Maximum discharge, 536 cfs June 8, 1964 (gage height, 4.88 ft), from rating curve 
extended above 120 cfs on basis of slope-area measurement of peak flow; minimum, probably less 
than 0.2 cfs at times in winter periods.

Remarks.--Records good except those for winter periods and those for periods of backwfter from beaver 
dams, which are poor. No regulation or diversion.

Revisions. WSP 1278: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TU SEPTEMBER 1961

1
2

4
5

6

8
9

10

11
12
13
14
15

16
17
18
19

21
22
23
24
25

26
27
28
29 
30 
31

MEAN 
MAX
HIM
CFSM
IN. 
AC-FT

CALEN1

9.8
9.1

7.6
8.8
'6.8

14
11
7.4

6.2
8.2
7.4
5.4
4.9

4.9
6.0
6.0
5.7

4.9
12
19
24
19

14
15
14
11 
8.2 

' 7.1

9.75 
24

4.6
2.81
3.24 
599

3AR YEAR

12
10

6.0
4.3

4.0

4.6
4.3
3.8

5.7
4.9
4.0
5.2
4.9

4.6
3.8
6.8
6.0

5.7
4.3
3.5
5.2

10

8.8
6.8
5.2
3.8 
3.2

5.64 
12

3.2
1.63
1.81 
336

1960:

3.2
3.0

3.2
2.8

2.4

2.0
1.8
1.5

1.2
.80
.90

1.0
1.0

1.1
1.1
1.1
1.2

1.5
1.7
2.0
2.0
2.0

1.8
1.6
1.2
.80 
.80
.80

1.68
3.2
.80
.43
.56
103

MAX 152

.80

.80

.70

.70

.80

.80

.80

.90

.80

.80

.80

.80
1.1

.2

.3

.3

.2

.0

.0

.0

.0

.0

.0

.0

.0

.0 

.0

.1

.95 
1.3
.70
.27
.31 
58

MIN -

( 1-2

:~::

1.20

_
.35
.36

MEA!

-,

\ .70

J

.70

.70

.60

.60

.50

.50

.70
1.0
1.6

2.0
2.4
2.5
2.6 
2.7
3.0

1.07 
3.0
.50
.31
.35

« 22.3

3.8
8.5

27
18

12

7.9
7.4
6.2

5.7
7.9
10
8*2
6.0

5.2
8.8

12
11

7.4
7.1
6.B
5.4
6.0

5.7
5.4
4.9
4.3 
5.4

8.82 
27

3.8
2.54
2.83

10
18

17
18

15

11
16
28

28
25
25
24
2B

34
28
24
28

60
87
94
105
107

108
131
110
101

108

50.8 
131
10

14.6
16. B8

CFSM 6.43 IN

102
104

118
146

153

112
90
79

84
107
111
125
142

146
144
12B
116

102
85
75
80
86

90
81
70
62

106 
153
56

30.4
33.95

87.57

47
49

55
61

75

71
66
63

60
55
53
62
75

Bl
69
58
54

53
SB
56
60
52

43
42
42
42 

41

56.9 
81
41

16.4
18.91

42
42

46
46

52

45
44
36

32
32
34
35
35

39
36
32
34

36
40
39
40
42

40
36
31
30 

33

38.4 
52
30

11.1
12.75

42
37

27
28

26

20
19
18

15
12
11
11
10

11
13
IS
12

10
9.0
8.0
9.0
B.O

7.0
7.0
7.0

10

15.9 
42

7.0
4.57
5.10 
944

AC-FT 16,210
WATER YEAR 1960-61: MAX 153 MIN 0.5 MEAN 24.8 CFSM 7.15 IN 97.04 AC-FT 17,960



SASKATCHEWAN RIVER BASIN

5-0140. Grinnell Creek near Many Glacier, Mont. Continued

DISCHARGE, IN CUBIC FEET PtR SECOND, HATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2 
3
4
5

B
7
a

10

11
12
13
1*
15

16

18
19
20

21

23
2*
25

26
27
2B
29
30 
31

MEAN 
MAX
MIN
CFSM
IN.

OCT.

30
35 
40
50
60

70
60
45

50

60
50

100
140
110

70

30
20
16

17

15
16
12

13
14
13
11
9. a

12

140
9.8

11. a

NOV.

.2

.4

.4

1
1

1 .8
.8
.a

.7

.5

.2

.4

.0

.0

.2

.0

.0

.2

.7

.2

.0

16
2.0
1.95

DEC.

4.5
3.5
4.0
1.0
.70

.70

.70

.70

1.5

2.0
2.0
2.5
3.0
2.5

2.5

2.0
2.0
2.0

1.5

.50

.60

.70

.70

.90
1.5
2.0
2.5 
3.0

4.5
.50
.51

JAN.

3.0
3.5 
4.0
4.0
4.0

4.0
3.5
2.5

1.0

.50

.40

.50

.50

.70

.70

.60

.60

.60

.50

.40

.30

.30

.30

.30

.30

.30

.40

4.0
.30
.3a

81

FEB.

. 0

. 0 

. 0
1.
2-

3.
4.
4.

3.

3.
2.
2.
2.
2.

2.
2*

I.
1-

. 0

. 0

. 0

. 0

. 0

. 0

. 0
     
   

4.5
.30
.50

MAR.

.30

.20 

.20

.20

.20

.30

.40

.40

.50

.40

.40

.30

.20

.20

.20

.20

.20

.20

.30

.30

.30

.50

1.0
2.0
2.5
2.0
2.5 
3.0

3.0
.20
.19

APR.

3.5
4.5 
6.0
5.5
9.0

11
12
11

9.4

9.0
8.2
8.8

12
17

22

24
30
31

35

26
35
44

32
24
20
16
12

44
3.5

5.16

MAY

0
1 
4
I
6

3
3
9.4

a

7
0
2

: 6
6

2

6
3
0

0

0
5
4

4
6
J

!8
9
3

88
9.4

12.5

JUNE

50

57
50
38

28
28
45

75

67
66
63
63
58

63

90
39
85

76

64
69
76

76
68
54
55
59

90
28

18.4

JULY

40
33
32

35
35
43

49

50
51
48
50
51

49

40
38
36

40

51
51
51

49
49
54
58
47 
42

62
32

13.2

AUG.

42
41
61

74
55
44

37

36
36
36
33
31

33

5
8
8

1

6
5
3

3
a
2
9
9 
9

74
19

10.2

SEPT.

3
0
4

0
4
5

7.6

6
2
4
1
4

2

4
3
I

2

8
5
3

3
4
0
8
0

28
7.6

4.53

AC-FT 19,960

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23

25

26
27
28

30
31

MAX 
MIN 
CFSM 
IN.
AC-FT

CALEN1

12
11
14
12
10

9.1
8.5
9.8
9.1
9.1

7.9
16
34
35
26

8
4
2
2
I

27
43
34

19

14
12
13

18
16

7.9

DAR YEAR

14
12
10
8.5

12

12
9.1
7.9

10
12

12
11
9.4
7.4
5.7

4.6
4.6
4.6
6.2

24

23
16
10

13

19
17
14

     

4.

1962:

9.1
8.5
7.5
6.5
4.9

7.6
6.5
5.4
5.2
4.6

3.8
3.5
3.2
4.0
7.1

20
17
13
9.8
7.9

7.9
6.5
5.4

3.0

3.0
3.0
3.5

4.0
4.0

3.0

MAX 90

4>
5 B
5.
4 B
5.

3.
2.
2.
2.
1.

1.
1.
1.
1.
1.

1.
1.
1.
1.
1.

1.
1 f
1.

1.1

.80

.70

.80

.70

.70

.70

MIN 0

.90
1.3
3.0
6.0
7.5

7.5
11
20
17
12

9.0
7.1
6.0
5.2
4.6

4.0
3.8
3.5
3.0
2.5

2.0
1.8
1.6

1.3

1.8
2.5
.90

______
     

.90

.2 ME

.80

.80

.80
1.2
1.2

1.0
1.0
1.2
1.2
1.1

1.1
1.0
.90
.90

1.1

1.1
1.0
.90

1.0
1.2

1.5
2.0
2.5

2.5

2.5
3.0
5.0

6.5
5.5

.80

AN 21.7

5.0
.3
.8
.8
.0

.3

.6

.8

.3

.8

.5
: .8
.6
.1

1

14
10
B.2
.5
.0

.3

.6

.6

4.6

6.2
11
19

31
     

3.0

CFSM 6

33
25
19
14
11

16
33
36
27
20

19
18
22
28
36

34
36
40
35
39

47
52
56

73

78
68
67

87
92

11

.25 E

87
78
82
82
B3

90
90
92
93
106

91
96
100
100
92

89
96
95
90
78

68
78
63

51

52
50
54

116
     

49

» 84.88

78
67
67
81
88

100
93
91
79
67

69
78
67
61
56

48
45
48
54
52

51
52
49

40

36
36
36

36
35

100 
35

AC-FT

0
6
6
6
8

0
3

44
44
48

51
47
46
49
46

42
37
33
34
34

28
24
22

29

28
24
22

22
24

51 
22

11.71

15,710

24
28
32
33
33

31
30
31
30
31

33
30
32
44
33

26
22
19
16
14

13
17
22

22

20
20
20

20
     

770

44 
13

6.25

WATER YEAR 1962-63: MAX 116 MIN 0.7 MEAN 24.8 CFSM 7.15 IN 97.11 AC-PT 17,980
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5-0140. Grinnell Creek near Many Glacier, Mont. Continued

1
1
1
1
1

1
1
18
19
20

21

23
24
25

26
27
28

30 
31

MEAN 
MAX

CFSM 
IN.

22
20
17
16
16

16
13
8.7
7.6

7.2
8.3
9.2

11
12

12
10
7.6
6.9
4.8

4.3

26
20
U

12
8.3
6.6

5.1 
4.3

11.3 
26

3.26

3.4 
3.8
3.8
3.4
3.3

3.8
4.3
3.4
3.4

2.5
2.4
2.5
3.4

11

12
9.2
7.9
6.5
4.0

5.5

5.5
5.9
5.9

6.3
16
12

5.9

5.79 
16

1.07

CALENDAR YEAR 1Q63: 
WATER YEAR 1Q63-64:

4.6 
4.3
3.8
3.4
3.2

4.3
4.1
3.5
3.0

1.5
1.0
.80

1.0
1.0

1.0
1.0
1.5
1.5
1.3

1.3

.60

.50

.50

.60

.60

.60

.50 

.50

1.81 
4.8

.52

MAX 116 
MAX 342

.60 

.60

.70

.60

.70

.60

.60

.60

.70

.50

.50

.50

.50

.50

.50

.50

.40

.40

.40

.40

.70
1.1
.90

.80

.80

.70

.60 

.80

.62 
1.1

.18

MBt 0 
MIN 0

.80 

.80

.90

.90
1.0

.1

.2

.2

.5

.9

.5

.5

.0

.5

.5

.0

.0

.0

.5

.5

.0

.5

.5

.0

.0

.90

      

1.37 
2.5

.39

.50 

.40

.40

.30

.40

.60

.60

.90
1.0

1.5
1.5
1.5
.90
.90

1.0
.90

1.5
1.5
1.5

.0

.0

.5

.5

.0

.0

.5

.0 

.5

1.22 
2.5

.35

.5 MEAN 23.5 

.3 MEAN 25.6

1.5 
1.5
2.0
2.0
2.5

2.5
2.0
2.0
2.5

3.0
3.0
3.0
2.5
3.0

4.0
4.0
4.0
3.0
3.5

3.0

4.0
3.0
3.0

3.5
3.5
3.5

7.0

3.04 
7.0

.88

CFSM 6 
CPSM 7

17 
24
24
22
18

16
14
12
15

24
24
28
27
24

27
39
47
55
72

79

37
26
22

21
27
42

61 
62

34.1

9.82

74
3D

103
117
115

113
119
342
334

162
192
157
121
108

95
96
90
85
94

90

98
115
107

93
83
71

66

122

35.2

.38 IN 100.54

70 
81
87
78
94

94
91
91
97

86
85
86
89
96

84
65
70
69
63

60

53
47
45

47
49
48

48 
44

71.8

20.7

AC -FT

45 
44
38
38
47

41
39
38
38

34
34
34
31
29

29
30
34
33
29

29

28
23
20

30
31
26

24 
21

32.5

9.38

18,600

18 
42
61
45
34

25
20
IT
16

11
9.6
9.2
a. 7

10

13
17
24
20
ZO

20

18
20
30

29
22
18

27

21.3

6.29

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17

19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
MAX
NIN
CFSM
IN. 
AC-FT

42
33
30
24
20

20
26
26
38
54

40
32
28
26
27

24
18
14 
11
11

11
11
8.7
7.2
6.3

6.3
5.9
6.6
6.6
7.6
8.7

54
5.9

5.86
6.75
1,250

7.9
12
12
8.3
7.9

6.9
5.9
5.3
5.3
5.3

5.1
4.3
4.8
4.8
4.6

4.6
4.3
4.3 
4.3
4.1

4.1
.1
.8
.6
.1

.5

.0

.5
4.0
4.5

_____

12
3.5
1.58
1.77 
327

> 3.5

> 3.0

3.24

-
.93

1.08 
199

> 2.5

2.50

-
.72
.83 
154

2.0
2.5
2.5
2.0
2.0

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
2.0

> 3.5

     r     

         

         

_.

.74

.77 
143

> 2.0

> .50

.70

.90

-
.38
.44 
82

CALENDAR YEAH 1964: MAX 342 MIN 0.3 MEAN 26.5

1.5
1.5
2.0
2.2
2.4

2.5
2.7
.9
.2
.6

.8

.8

.1
4.6
4.8

4.8
4.8
4.6 
4.3

10

16
17
16
16
16

IS
21
27
32
38

     -

38
1.5

2.80
3.12

39
29
23
20
19

17
14
13
17
26

39
55
62
57
57

58
51

32
37

33
28
26
24
26

29
34
66
98

103
75

103
13

11.6
13.33

59
63
98
103
85

89
74
63
7D
87

103
122
121
92
75

91
103

253
166

118
103
96
106
96

90
95
71
54
43

     

253
43

29.0
32.36

CFSM 7.64 IN 103.92

46
61
77
87
91

108
102
92
92
90

79
64
61
65
68

70
70

66
56

55
55
47
47
46

48
52
55
54
53
53

108
46

19.3
22.29

53
54
55
59
55

47
44
44
46
48

47
51
53
45
40

38
36

35
37

3*
37
38
41
38

38
37
34
29
24
20

41.7 
59
20

12.0
13.85

22
24
26
22
18

IS
13
13
17
16

14
12
11
15
22

18
16

11
12

17
24
20
17
20

ZO
16
13
11
9.6

     

26
9.6

4.78
5.33
987

AC-FT 19,230
WATER YEAH 1964-65: MAX 253 MIN - MEAN 26.1 CFSM 7.52 IN 101.92 AC-FT 18,870



SASKATCHEWAN RIVER BASIN

5-0145. Swiftaurrent Creek at Many Glacier, Mont. 

(Hydrologlo bench-mark station and International gaging station)

Location. Lat 48°48'10", long 113°39'20", In SEij sec.11, T.35 N., R.16 W. (unsurveyed), on right 
bank 100 ft upstream from outlet of Swlftcurrent Lake at Many Glacier, Glacier National Park, and 
11 miles southwest of Babb.

Drainage area. 31.4 sq ml.

Records available. June 1912 to September 1965 (records Incomplete most years prior to 1959). Pub- 
lished as "at McDermott Lake" 1912-14. Monthly discharge only for some periods, published In WSP 
1308.

Gage.--Water-stage recorder. Altitude of gage Is 4,860 ft (from topographic map). Prior to May 23, 
1916, staff gage on left bank of lake opposite present gage at same datum. May 23, 1916, to 
June 15, 1918, staff gage at present site and datum.

Average discharge.--9 years (1917-19, 1958-65), 148 cfs (107,100 acre-ft per year). 

Extremes  Maximums and mlnlmums (discharge In cubic feet per second, gage height In feet).
(*) and peak discharges above base (680 cfs), water years 1961-65_

Date

May 27, 1961 
June 7, 1961 
June 17, 1961

June 10, 1962

Time

1100 
0800
0630

0500

Discharge

* 1,010 
926 
737

* 603

Gage 
height

1.62 
1.1)3 
3.98

3.62

Date

June 10, 1963 
June 30, 1963

May 21, 19b1 
June 8, 1961)

Time

1900 
0500

0230 
1600

Discharge

* 825 
779

808 
* 6,700

Gage 
height

1.19 
11.08

1.15 
10.00

Date

May 30, 1965 
June 1, 1965 
June 13, 1965 
June 19, 1965

Time

1030
0500
0200 
0600

Discharge

787 
711 
753 

« 1,390

Gage 
height

1.10 
3.99 
1.02
5.52

Waber year
1961 
1962 
1963

Date
Jan. 11, 1961 
Jan. 26, 1962 
Jan. 31, 1963

Discharge
12.5 
11 

a 11

Gage height
1.17 
1.12

Water year
1961) 
1965

Date
Mar. 2, 1961 
Mar. 25-27, 1965

Discharge
8.3

a 15

Gage height
1.38

1912-65: Maximum discharge, 6,700 cfs June 8, 1964 (gage height, 10.00 ft, from floodmarks) , 
from rating curve extended above 1,100 cfs on basis of computation of peak flow over dam; minimum, 
8.3 cfs Mar. 2, 1964 (gage height, 1.38 ft).

Remarks. Records good. No regulation or diversion. Records of chemical analyses for the water 
years 1964-65 are published In reports of the Geological Survey.

Cooperation. This Is one of a number of stations which are maintained jointly by the United States 
and Canada.

Revisions (water years). WSP 1508: 1918(M), 1943.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAH OCTOBER 1960 TO SEPTEMBER 1961

DAY

1 
2 
3 
4 
5

6 
7 
8 
9

11
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23

25

26 
27 
28 
29 
30 
31

TOTAL 
MEAN 
MAX 
MIN 
CPSM 
IN 
AC -FT

OCT.

33.5 
34.6 
33.5 
37.0 
26.2

29.2
31.3 
38.2 
37.0

35.8 
38.2 
34.6 
33.5

28.2 
28. 2 
29.2 
30.2 
29.2

* 31.3 
30.2 
42.0

70

76 
65

44

1,243.9 
40. 1 

76 
26.2 
1.28

NOV.

54 
54 
48.4 
40.5 
36.6

35.3 
32.8 
32.8 
29.2

34.0
31.6 
30.4 
31.6

26.8 
* 25.6 

30.4 
32.8 
30.4

58 
64 
34.0

64

57 
53

1,211.8 
40.4 

66 
25.6 
1.29

DEC.

39.2 
37.9 
36.6 
35.3
31.6

28.0 
30.4 
30.4 
28.0

24.4 
22.0 
22.0 
24.4

21.2 
21.2 
24.4 
28.0 
24.4

25.6 
23.2

22.0

18.8 
17.2

778.6 
25.1 
39.2 
15.6 
.80

JAN.

16.4 
16.4 
16.4 
16.4 
15.6

17.2
18.8 
19.6 
15.6

14.8 
14.8 
14.0 
13.5

30.4 
30.4 

* 29.2 
24.4 
23.2

24.4 
23.2

22.0

19.6 
18.8

622.3 
20.1 
30.4 
13.5 
.64

1,230

PEE.

26.8 
23.2 
22.0
20.4 
18.0

18. 
20. 
20. 
23.

48. 
45. 
39.
39.

39. 
34. 
30. 
25. 
26.8

70 
68

67

49.8 
44.4

1,062.3 
37.9 

70 
18.0 
1.21

MAR.

36.6
36.6 
36.6 
34.0 
30.4

29.2 
28.0 
26.8 
25.6

22.0 
20.4 
18.0 
22.0

30.4 
31.6 
31.6 
30.4 
31.6

29.2 
30.4

36.6

44.4 
39.2

966.2 
31.2
44.4 
18.0 
.99

APR.

41.8 
66 

138 
213 
172

130
* 106 

93 
84

70 
73 
84 
79

64 
83 

110 
114 
99

84 
81

74

70 
67

2,709.8 
90.3 
213 

41.8 
2.88

MAY

84

145 
160 
177

166 
142 
130 
158

290 
276 
257

331 
307 
263 
273 
374

720 
825 
896 
896

985 
B37

766

13,397 
432 
985 
84 

13.8

JUNE

?Z8

707 
737 
837

900 
913 
770 
603

607 
632 
611

707 
724 
711 
648 
632

484 
406 
399 
406

406 
3*2

-     -

17,879 
596 
913 
253 

19.0

JULY

213

198 
207 
225

283 
276 
273 
250

213 
183 
183

257 
234 
195 
169 
158

ISO 
160 
166 
166 
155

135 
119 
114

108

5,894 
190 
283 
108 

6.50

AUG.

OC

04 
08 
12

17 
24 
17 
17

83
Bt 
83 
83

84 
B4 
83 
79 
79

78 
79 
81 
83 
86

68 
86 
79

76

2,831 
91.3 
124 
72 

2.91

SEPT.

95

99 
83 
81

83 
79 
72 
64

57 
54
50 
47.0

44.4 
44.4 

* 44.4 
49.8 
51

53
53 
54 
57 
48.4

51 
53 
53

60

1,890.4 
63.0
121 

44.4 
2.01

CALENDAR YEAR 1960: MAX 863 MIN 12 MEAN 126 CPSM 4.01 IN 54.60 AC-FT 91,430 
WATER YEAR 1960-61: MAX 985 MIN 13.5 MEAN 138 CPSM 4.39 IN 59.80 AC-FT 100,100

charge measurement made on this day.



SASKATCHEWAN RIVER BASIN

5-0145. Swiftcurrent Creek at Many Glacier, Mont. Continued

UlSCHARGEt IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TU SEPTEMBER 1962

1
2 
3 
* 
5

6
7 
8

ID

11 
12 
13 
1* 
15

16

18 
19 
20

21 
22 
23 
24 
25

26 
27
28 
29 
30 
31

MEAN 
MAX 
MIN 
CFSM 
IN.

57

54 
62 
81

99

124 
121

241 

260

213

* 140

119 
108 
99 
93 
84

90 
91 
83 
72 
66 
67

118 
273 
53 

3.75

* 66

60 
58 
53

42

47 
48

40

33

33

29

33 
32

29 
28 
28 
27 
30

40.5 
66 
27 

1.29

CALENDAR YEAR 1961: 
WATER YEAR 1961-62:

11

27
20

22

28 
24

24
22 20

22

23

23 

22

23 
24

23 
24 
25

24

33 
16 

.74

MAX 985 
MAX 570

19

14

13 

13

12 
12

14 
12 
12

13

28 
12 

.55

15

42 12

35 , 15

30

22

20 

20

18 
17 
16

14 
13

13
.84

14

12 
12 
12

13

12

20 
20 
20

17

12 
.45

MIN 14 MEAN 145 
MIN 12 MEAN 122

28

66 
57

* 44 
44

155 
* 201 

293

328

270 
234 
180

18 
4.84

186

121 
133

263
280

366 
439 
534

465

395 
457 
526

461

121 
10.0

370

234 
465

454 
* 442

461

522 
558 
518 
511

465

388 
303 
280

213 
13.0

CFSM 4.62 IN 62.59

180

152 
* 169

201 
186 
1Kb 
180

158 
145 
133 
121

121

158 
166 
180 
195

142

121 
5.54

130

231

172
148

121 
114
110 
106

* 95 
91 
83 
78

78
81 
78 
68

66 
70 
66

* 6* 
60 
55

55 
3.47

53 
50

48 
50 
SO 
50 
51

83 
97 
90 
84 
83

8 
4 
3
8

6 
4 

62 
60 
58

57 
57 
55 
76 
72

48 
2.07

AC-FT 104,800

* Discharge measurement made on this day.
Mar. 7 'no gage-

1
2 
3 
4

b
7 
8 
9 

10

11 
12 
13

15

16 
17 
18 
19 
20

21
22

25

26 
27 
28 
29 
30 
31 

TOTAL 
MEAN
MAX 
MIN 
CFSM 
IN.

CALENI 
WATER

66 
66 
68 

* 60 
58

58 
58 
58 
.57

55 
79 

179

210

166 
135

102

124 
207

158

138 
114

99

95 
3,571 

115

55 

4.23

)AR YEAR 
YEAR 196

DISCHA

91 
83 
76 
73 
74

* 68 
68

81

78 
79 
73

57

60 
55

138

181 
150

116

195
198

126 

2,934

55 

3.48

962: 
.-63:

98 
93 
87 
76 
66

64 
58

43 
40

51

119
140

87

80 
71

a 44

a 38 
a 39

b 41

44 
2,059

38 

2.44

MAX 570 
MAX 761

42 
45

45

31

26 
22

b 23

b 23 
b 23

16
b IB

b 18

b 18 
b 16

b 16

b 14 
808

14 

.96

MIN 1 
MIN 1

b 18 
13

89

153

78 
68 
60 
55

51
48

38

29

30 
30

1,698

18 

2.01

2 MEA] 
i MEA]

28 
26

23

19 
18 
20

18 
19 
18

20

30

29 

48 

49

18 

.97

1 130
« 149

38

51

44 
58 
91

* 107 
102 
91

62

52

82

CFSM 4.1 
CFSM 4.7

BER L96Z

* 252

394

198

233

299 
319 
343

353

502

* 514 
4 BO

649

if IN 
5 IN

555

574

737

613

552 
552 
540

488 

419

309

332 
334

56.33 
34.30

488

426

296

255

224 
198 
187

192 

187

145

121 
114

* 107

594

AC-FT 9 
AC-FT 10

112

116

121

114

107 
98 
89 
80 
80

76

60

57 
55

52

128

», 300 
7,600

52

58 
61

70 
68 
66

93

89 
* 82 

71 
64 
60

57

61

58 
57

58

93

* Discharge measurement made on this day.
No gage-height record.
Stage-discharge relation affected by ice.b Stag



SASKATCHEWAN RIVER BASIN

5-0145. Swiftcurrent Creek at Many Glacier, Mont.--Continued

1
2 
3 
4
5

6
7 
8 
9 
10

11 
12 
13 
1* 
15

16 
17 
13 
19 
20

21 
22 
23 
2* 
25

26 
27 
23 
29 
30 
31

MEAN 
MAX 
KIN 
CFSM 
IN.

52 
48 
48

48

49 
48 
43 
38 
36

35 
34 
35 
31 
33

33 
33 
30 
33

42 
24
66 
I 
8

8 
6
0 
8
8
5

8 
4 

1. 0 
1. 3

43 
43 
39

38

38 
43 
38 
35 
32

29 
2B 
28 
30 
52

64 
62 
54

* b 34

40 
40 
40 
43 
42

52 
100 
95 
78

     

100 
28 

1.52 
1.69

CALENDAR YEAR 1963: 
WATER YEAR 1963-6*:

58 
51 
45

39

47 
43 
33 

b 3b
b 30

b 26 
b 25 
b 26 
b 27 
b 27

29 
* 28 

27 
26

26 
23 
16 
18 
23

23 
23 
22 
21

13

58 
16 

.95 
1.10

24 
28 
23

22

22 
24 
24 
22 
23

b 20 
b 20 

22 
21 
20

14 
15 
16 
15

b 15 
b 20 
b 30 

35 
33

28 
24 
22 
14

12

35 
12 

.68 

.79

MAX 761 MIN 
MAX 4,130 MIN

12

12

13

14 
14 
15 
22 
26

28 
24 
21 

* 20 
18

14 
14 
16 
18

19 
20 
18 

b 15 
b 13

b 13 
14 
13 
13

28 
12 

.53 

.57

14 
8.7

9.5

0.7

9.0

9.3
b 11 
b 12 

13 
13

12 
14 
14 
14 
12

11 
13 
15 
15

18 
19 

b 17 
b 15 
b l*

17 
16 
16 
14

14

19 
8.7 
.42 
.48

MEAN 136 
MEAN 150

18

23

23

24 
23 
23 
24

28 
28 
27

38 
38 
34 
32 
31

33 
34 
34

35 
39 
40 
47

      -

18 
1.00 
1.12

181

ISO

131 
114 
112
140

* 280

495 
548 
678

548 
377
270

206 
233 
336 
514

|_ 476

9.30 
11.30

CFSM 4.33 
CFSM 4.78

636 
808 
779

783 
820 

* 4,130 
c 2,480

c 766

* c 484 
c 447 
c 444

c 426
C 458 
c 567

c 517 
c 458 
c 412 
c 356

769

24.5 
27.34

IN 58.67 
IN 64.98

c 30 
C 94
C 80

e d8 
c 66 
c 74 

94

329

77
83 
58

21 
09 
81

55 
58 
58 
58

184

288

9.16 
10.56

166 
140 
136 
158

150 
136 
1?8 
131

* lo>>

100 
100 
100

87 
84
80

78 
98 
95
93

98

112

3.56 
4.10

114 
206 
212 
179

150 
128 
U6 
107 
100

82 
75

73

00 
16
09

12 
09 
07

48 
36 
24 
26

     

118

3.77 
4.20

AC-FT 98,240 
AC-FT 108,800

* Discharge measurement made on this day. 
b Stage-discharge relation affected by ice

DISCHARGE, IN CUBIC FEET PER SECOND, WATEK YEAR OCTOBER 1964 TO SEPTEMBER 1965

1 
2 
3 
4 
5

6
7 
8 
9 

LO

12 
13

15

16 
17
18 
19 
20

21 
22

24

26 
27

29 

31

MEAN 
MAX 
MIN 
CFSM 
IN.

258 
209

179 
187

190 
176

176

140

100

82 

68

66 

68

150 
329 
66 

4.76 
. 5.49

82 
82

61 
62

58

48

* 45

39

______

52.4 
82 
33 

1.67 
1.86

CALENDAR YEAR 1964: 
WATER YEAR 1964-65:

b 38 
b 33

30 
33

30

b 32

b 27

b 24

b 24

42 
23 
.94 

1.08

21

t> 23 
b 23

b 23

24

29

24

b 28

30 
20 

.76 

.87

MAX 4,130 MIN 
MAX 1,340 MIN

b 24

b 18 
b 18

b 16

b 18

47

______

.87 

.90

8.7 
15

31

28

24

23 
b 21

b 17

18

.72

.83

MEAN 159 
MEAN 149

33

41

58 
52

83

______

3.01 
3.35

CFSM 
CFSM

168

* 480

430

289

574

321

10.2 
11.78

5.06 
4.75

506

703

641

1,020

530

18.5 
20.59

IN 68.89 
IN 64.44

380

394

258

289

286 
246

134 
181

276

8. 78 
10.13

171

158

132

164

110

100 
102

102

108 
106

102

95 
89 

* 76

125

3.97
4.58

80

67

58 

74

70

91

87
80 
74 
76

89 
112 
114 
110 
114

114

85 
83

83.9 
114

2.67 
2.98

AC-F"1 115,400 
AC-F"1 107,900 ,

* Discharge measurement made on this day. 
b Stage-discharge relation affected by ice 
c Stage-discharge  elation affected by backwater from debris
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5-0155. Lake Sherburne at Shertmrne, Mont. 
(International gaging station)

Location.  Lat 48°49'50", long 113°31'10", in SEi'sec.35, T.36 N. , R. 15 W. , in gatehouse at Lake 
Haherburne on Swiftcurrent Creek, 4-j miles southwest of Babb.

Drainage area. 63.7 sq mi.

Records available.--May 1915 to September 1923 (fragmentary), May 1924 to September 1925, November 
1925 to June 1926, September 1926 to March 1936 ino winter records some years), May 1936 to May 
1937, July 1937 to September 1965. Month-end contents for some periods, published in WSP 1308. 
Published as Sherburne Lake Reservoir at Sherburne 1915, 1917-28, 1931-52, and as Sherturne Lake 
Reservoir near Babb 1929-30.

Gage. Water-stage recorder. Datum of gage is at mean sea level (levels by Bureau of Reclamation). 
Prior to May 7, 1931, staff gage at same site and datum.

Extremes.--Maximums and minimums (contents in acre-feet, elevation in feet) for the water years 
1961-65 are contained in the following table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum
Date

June 30, 1961 
July 4, 1962 
July 15, 1963 
July 15, 1964 
July 20, 1965

Contents
66,370 
41,640 
66,130 
66,510 
66,540

Elevation
4,788.1 
4,772.26 
4,787.96 
4,788.18 
4,788.20

Minimum
Date

Sept. 26, 1961 
Oct. 5, 1961 
Sept. 24, 1963 
Apr. 28, 1964 
Nov. 5, 1964

Contents
2,150 
2,150 
2,190 

a 2,230 
a 4,830

Elevation
4,730.85 
4,730.86 
4,730.92 
4,731.00 
4,735.10

a Minimum observed.

1915-65: Maximum contents, 66,540 acre-ft July 20, 1965 (elevation, 4,788.20 ft); no usable 
contents at times.

Remarks. Reservoir is formed on natural lake by earthfill dam completed in 1921. Prior to 1919, 
FTashboards on a temporary dam provided limited storage. Storage behind main dam began in 1919. 
Capacity, 66,200 acre-ft (corrected) between elevations 4,726 (6 ft above lowest outlet gate sill) 
and 4,788 ft (spillway crest). Stream bed above gates prevents withdrawal of storage to sill ele 
vation. Dead storage negligible. Figures given herein represent usable contents. Water is used 
for irrigation on Milk River project of Bureau of Reclamation.

Cooperation.--This is one of a number of stations which are maintained Jointly by the United States 
and Canada.

Revisions.--WSP 1338: Drainage area.

MONTH-END ELEVATION AND CONTENTS, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1965

Date

Oct. 31, 1960.......

Calendar year 1960

Mar. 31.. ...........

June 30 .............

Sept. 30.... .........

Water year 1961...

Dec . 31 .............

Calendar year 1961

Water year 1962...

Dec . 31 .............

Calendar year 1962

Mar. 31.... .........

Water year 1963...

Elevation 
(feet)t

4,738.96 
g4,743.84 
g4,746.SO

-

g4,748.90 
64,752.79 
g4,755.48

4,763.02 
4,787.29 
4,779.56 
4,753.24 

g4,731.25

_

4,738.63 
g4,743.57 
g4,746.53

-

g4,748.51 
g4,751.42 
g4,753.34 
4,739.79 
4,746.73 
4,772.03 
4,759.44 

g4,733.10 
g4,736.63

-

4,748.67 
g4,755.03 
g4,7S0.92

-

g4,762.99 
g4,768.06 
4,769.82 
4,739.68 
4,748.42 
4,784.16 
4,782.20 
4,755.45 

g-4,732.63

-

Contents 
(acre-feet)

7,560 
11,370 
13,600

-

15,710 
19,410 
22,080

30,320 
64,990 
52,3OO 
19,840 
2,380

.

7,320 
11,160 
13,620

-

15,360 
18, 120 
19,940 
8,180 

13,780 
41,340 
26,280 

3,500 
5,880

-

15,500 
21,630 
27,910

-

30,290 
36,270 
38,470 
8,100 

15,280 
59,670 
56,420 
22,060 

3,210

-

Change in 
contents 

(acre-feet)

+3,610 
+3,810 
+2,230

+250

+2,110 
+3.70O 
+2,670

+27,810 
+34.67O 
-12,690 
-32,460 
-17,460

-1,570

+4,940 
+3,840 
+2.46O

+20

+1,740 
+2,760 
+1,820 

-11,760 
+5,600 

+27,560 
-15,060 
-22,780 
+2,380

+3,500

+9,620 
+6,130 
+6,280

+14,290

+2 , 380 
+5,980 
+2,200 

-30,370 
+7,180 

+44,390 
-3,250 

-34,370 
-18,840

-2,670

Date

Calendar year 1963

Sept.30... ..........

Water year 1964...

Dec . 31 .............

Calendar year 1964

Water year 1965...

Elevation 
(feet)t

g ,737.36 
g ,743.28 
g ,746.53

-

g ,743.57 
g ,750.32 
g ,751.89 
g ,731.44 

,749.89 
g ,780.44 

,784.60 
,765.98 

g ,744.40

.

g4,737.68 
g4,740.08 
g4,743.96

-

g4,746.81 
g4,749.48 
g4,752.10 
4,761.96 
4,767.52 
4,779.93 
4,786.06 
4,768.32 
4,744.87

-

Conterts 
(acre-feet)

6,400 
10,920 
13,620

-

15,410 
17,090 
18,590 
2,490 

16,690 
53,660 
60,420 
33,680 
11,820

_

6,630 
8,400 

11,470

_

13,850 
16,280 
18,790 
29,060 
35,580 
52,890 
62,810 
36,580 
12,200

-

Change In 
contents 

(acre- feet)

+3,190 
+4,520 
+2,700

-14,290

+1,790 
+1,630 
+1,500 

-16,100 
+14,200 
+36,97O 
+6,760 

-26,740 
-21,860

-1-8,610

-5,190 
+ 1,770 
+3,070

-2,150

+2,380 
+2,430 
+2,510 

+10,270 
+6,520 

+17,310 
+9,920 

-26,230 
-24,380

+380

t Elevations at 2400 hours, 
g From graph based on once-weekly staff-gage read- 

Ings. Readings obtained within two days of each 
month end.
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5-0160. Swlfteurrent Creek at Sherburne, Mont. 

(International gaging station)

Location. Lat 48°50'00", long 1L3°30'50", in SW£ sec.36, T.36 N. , R.15 W. , on left tank 1,000 ft 
downstream from outlet of Lake Sherburne Dam at Sherburne and 4-j miles southwest of Babb.

Drainage area.--64.3 sq mi.

Records available.--July 1912 to November 1915 (no winter records), March 1916 to October 1923, May 
1924 to September 1965 (no winter records). Monthly discharge only for some periods, published in 
WSP 1308 and 1728. Published as "at Sherburne Lake" 1912-14.

Qage. Water-stage recorder. Datum of gage is 4,720.81 ft above mean sea level (Bureau of Reclama- 
^ion bench-mark). Prior to Aug. 10, 1920, staff gages at two sites within 1,000 ft of present 
site at different datums. Aug. 10, 1920, to May 17, 1921, staff gage at present site and datum.

Average discharge. 7 years (1916-23), 199 cfs (144,100 acre-ft per year), unadjusted1 .

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

June 30, 1961 
Apr. 9, 1962 
Apr. 5, 1963 
June 11, 1964 
May 16, 1965

Discharge 
(cfs)

1,190
688 
904 

2,360 
1,560

Gage height 
(feet)

6.47 
5.20 
5.71 
8.37 
6.54

Minimum

Date

Many days

Nov. 'b, 1963 
(b)

Discharge 
(cfs)

0 
a .10 
0 
.20 

a .40

Gage height 
(feet)

1.05

a Minimum dally.
b Sept. 25, 26, 29, 30, 19b5.

1912-65: Maximum discharge, 2,360 cfs June 11, 1964 (gage height, 8.37 ft); nc flow at times 
when gates in dam were closed.

Remarks. Records good. No diversion. Flow regulated by Lake Sherburne (see statior

Cooperation.--This is one of a number of stations which are maintained Jointly by the 
ana Canada.

Revisions (water years).--WSP 1388: Drainage area. WSP 1508: 1935.

5-0155). 

United States

i
2
3
4
5

6
7
8
9

10

11
12
13

15

16
17

19
20

21

23 
2*
25 

2<>
27
28
29
30
31

TOTAL 
MEAN
MAX 
MIN
AC -FT
<t>

0.

** 0

0 
0
0 

0
0
0
0
0
0

2.8 
0.09
0.2 

0
5.6

+3,610

______

-

-

_
-

-

-

_
-

;-
_-

      
      
    -

:-
_-

a 0
a 0
a 0
a 0
a o

a 0
a 0
a 0
a .
a .

a
a

b .

a
a .
a '.

a .

** .

a .

a .2
a .

b 135
89
83.1

232.6

0
461

192
382
511
6*3
665

* 75B
796
781
755
710

65*
624
610

567

5*6
526

491
473

440

31* 
206

* 166 

1*1
L27
lia
ill
109

______
L3.906

109

112
1*7
183
217
253

265
253
2**
244
29*

365
379
3B7

390

*06
303

238
2*7

263

176

3.6
3.0
2.4
2.2
2.4
2.3

6,299.8

2.2

.9

.6

.4

.1

.0

.9

.8

.8

.8

.6

.5

.4
304

.6

.5

.4

758
672

546

24B

* 241
210
296
438
872

6,514.3

.40

628
196
41.4

.4
207

350
42*
461
458
458

4511
476

* 507

516

516
536

581
606

603

603

560
556
553
550
567
581

14,848.8

.40

603
617
613
654
684

680
706
710
706
702

695
687
6B4

665

661
654

636
628

621

658

647
636
672
684
676
661

20,532

603

650
639
624
650
665

650
636
639
658
632

606
585

* 581

617

482
257

125
94

88

83

80 

69
7J

* 80

85
107

__   

11,378

69
22,570

Adjusted for change in contents in Lake Sherburne

MEAN

IN 
AC -FT

58.8

1.05 
3,620

-

-

-

I

-

I

-

_

50.9

0.91
3,130

135 1 656

2.34J 11.75 
8.010J 40,310

800

13.88 
47,5*30

273

4. 89 
16,760

134

2.41 
8,260.

85.9

1.49 
5,110

* Discharge measurement or observation of no flow made 
t Change In contents, In acre-feet, in Lake Sherburne.
** Field estimate made on this day.
a No gage-height record.
b Stage-discharge relation affected by Ice.

on this day.
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5-0160. Swiftcurrent Creek at Sherburne, Mont. --Continued

1
2
3

5

6
7
3
9

10

11
12 
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
23
29
30 
31

TOTAL 
MEAN 
MAX
MIN
AC -FT
<t>

102 
91 
88
83
96

97
25
77
97
48

54

01
83
30

90
30
34
84
2.2

2.
1.
1.

3,305. 
10
33

6,56
+ 5,010

** 0.1

      

'-

_
-
-

'-

_
-
-

I

_
-
-

** 0.2

     
     

-

_
-
-

-\

> 0.2

I?** .3

. 1
e .1

a .1
a .2
a .2
a .3
a .4

.5

0.25
.5 
.1
15

+1,820

B 0.6
a .6

107 
159
143

402
556
542
594
673

651
629 
608
590
573

556
538
524
556
580

573
566
556
552
469

390
390
387
387
418

13,670.2 
456

0.6
27,110

406

437
424

415
469
531
500
453

418

392
401

* 401

428
443
456
483
424

406
421
365
307
259

191
195
200
204
210

* 148

375

148
23,090

27

28
28

28
28
29
30
30

118

237
81

.5

.4

.3

.3

.3

.3

.3

.3

.2

.3

.2

.2
** 93

318
318
318

68.4

.2
4,070

318

239
239

239
251
261
353
431

500

* 584
580
576

573
570
566
562
559

556
552
548
570
580

576
615
637
633
626 
619

15,088 
487

239
29,930

60 a

594
587

580
576
573
566
559

548

534
570
580

566
* 556

580
598
580

559
542
520
479
428

365
330
392
387

* 325 
316

16,153 
521

316
32, 040

165

13
6

.2

.8

* 1.

181
289

279
269
122

.8

.6

1,893.0 
63.1

.3
3,750

Adjusted for change in contents In Lake Sherburne

MEAN 
CFSM 
IN
AC -FT

IBS 
2.92 
3.37 

11,570

~

t Change in contents, 
** Field estimate mad 
a No gage-height reco

~ ~- ~ 29.8

0.54 
1,840

260

4,50

nt made on this day. 
in acre-feet, in Lake Sherburne, adjusted fo 

e on this day. 
rd.

469

8.41

537

9.32

248

4.44

154

2.76

104

1.81

r evaporation.
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5-0160. Swiftcurrent Creek at Sherburne , Mont. --Continued

DAY

1

1
1
1
1
1

1
1
1
1
2

2
2
2
2
2

2
2
28
29 
30 
31

TOTAL 
MEAN

MIN
AC -FT
<t'

OCT.

0.

* .

** ! '

0

0
0
0
0 
0

.1
6.2

0.20
0.5 

0
12

+ 9,672

NOV.

89 
152
152
152
152

58
** . 2

137
142

.6

.3

.3

.2

.2

.1

.
_
_
_
-

_
_
-
-
-

_
_
-

   - __

-

.
_
-

DEC.

I

_
_
-

JAN.

-

_
_
-

** 0.5

** , 5

_____

I
_
»-

S a 0.2

.3

\ a . 2

** . 2

a . 3
a .3

,3
a .3
a .3

a .3** .3
a .3 

158
273 
a 1

438.5

0.2
870

+ 2, 194

a 1
1.0 

10
44
47

50
91
20
69
57

50
24
95
87
69

09
* 39

20
09
16

13
91
87
91
73

55
33
19
48 
87

1
38,290

BER 1962

673 
651
633
605
56}

503
484
519
285
247

317
317
450
563
510

* 469
457
460
469
408

364
344
312
329
349

367
* 204

1.0

.7 

.6

.6
23,510

.6

.8

.8
1.3

1.4
1.1
1.0
1.0
2.3

1.6
1.2
1.1

.8
* .8

.7

.6

.5

.5

.4

.5

.8

.6

.5

.4

.4
118

* 276
121 

.8

.4
1,070

58

70
70
70

72
75
75
22
42

8.'
83
2'i
49
9'

11
72
72
69
69

69
69
69
69
26

56
49
49
46 
4?
10

58
24, 00

5

9
7
7

7
0
7
3
9

6
9
0
7
4

9
4

* 3
5
8

1
2

05
1
4

3
6
5 
8
7 
5

5
41, 0

-34,015

73 
69
98
16
02

24
24
05
84
59

33
05
66
35
75

97
* 54

64
03

* 88

37
13
08
55
38

70
69
67 
66
66

405

38
24,120

-18,732

Adjusted for change In contents In Lake Sherburne

MEAN 
CFSM 
IN 
AC -FT

157 
2.44 
2.82 

9,680
-

~

I :
49.8 

0.774 
0.8°

134 
2.08 
2.33

502 
7.81 
9.00

12.0 
13.35

5.55
6.41

1.93 
2.22

1.41 
1.57

* Discharge measurement made on this day.
t Change In contents, In acre-feet, In Lake Sherbur
** Field estimate made on this day. 
a No gage-height record.
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5-0160. Swlfteurrent Creek at Sherburne, Mont.  Continued

DISCHARGE, IN CUBIC FEET PER SECONO, MATEK YEAR OCTOBER 1963 TO SEPTEMBER

1
2
3
4
5

6
7
8
1

LO

1
2
3
4
5

6
7

9
0

1
2
3
4
5

6
7
8
9
0 
1

TOTAL
MEAN
MAX
MIM
AC-FTu>

* 6b
~|

1

>a 65

J
a 25

}"
** 2.5

2.3
2.3
Z.3
2.3

1.9
1.2
1. 1
.9

a .9

a .8
a .8
a .7
a .6
a .6 
a .5

523.7
16.9

66
.5

1,0*0
+ 3,240

a 0.5 
8 .4
a .3
B .3
a .2

** .2
_
_
_
-

_
_
_
-

-
~

-

** .3
_
_
_
-

_
_
_
_
-

** 0.5

** 0.5

     
t 0.7

95
* 82
194
80

a 2
a 2

187
444
497

519
510
497
522

605
576

539
513

488
457
423
370
228

151
118

* 102
105
127

9,657
322
605

2
19,150

240
327
201

3.6

2.9
254
469
488
475

450
426
429

* 438

457
466

529
497

447
30O
188
131
102

105
107
110
115
118 
119

9,095.5
293
529
2.9

18,040

172
202
si
2.5

* 2.3
5.4

77
29

448

1>820
2,340
2,3<tO
1,970

*1,540
1,380

700
761

713
351
180
17
16

17
16
16
16
16

18,071.2
602

2,340
2.3

35,840

17
16
16
17

16
15
12
12
12

12
12

152
312

516
* 447

432 
427
427

404
368
459
506
506

503
500
500
500
500 
493

8,560
276
516
12

16,980

246
17

205
363

363
363
471
564
558

554
582
607
600

593
589
633 
65«
656

644
641
637
630
626

615
671
702
698
686 
678

17,210
555
762
17

34,140

63
59
52
71

B2
75
67
86
06

94
82
71
56

04
44
74 
54
44

03
16
85
85
68

* 73
69
87
87
81

15, 42
08
06
68

30, 30

Adjusted for change In contents Ln Lake Sherburne

MEAN 
CFSM 
IN 
AC-FT

6°. 6 
1.08 
1.25 

4,280

0.799 
0.89 

3,060

B.20 
9.45 

32,400

19.1 
21.34 

73, 180

6.16 
7.10 

24,340

1.98 
2.28 

7,810

2.21 
2.47 

8,480

* Discharge measurement made on this day. 
t Result of discharge measurement. 
* Change in contents, In acre-feet, In Lake Sherburne, adjusted for evaporation. 
** Field estimate made on this day. 
a No gage-height record.



SASKATCHEWAN RIVER BASIN

5-0160. Swiftcurrent Creek at Sherburne, Mont.--Continued

DISCHARGE, IN CUBIC FEET PER SECONUi WATER YbAR OCIOBtR 196* TU SEPTfcMBtR 19t5

I
2
3
*
5

6
7
A
g

317
278
26 T
27*
339

36S
322

* 292
253

10 ! 2*7

11
12
13
1* 
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL 
MEAN
MAX
MIN
AC -FT
(t>

2*9
285
297

271

262
222
196
168
160

150
1*6
160
150
131

268
*07
390
368 
5*3
558

8,621 
278
558
131

17,100
-5,110

384
360
368
263
29

* 1.2
_
-
_
-

_
-
-

-

_
-

* .5
-
-

_
_
_
»
-

_
_
-

-

-

_

_

_

-

-

_

_

_

-

-

_
_
_
-

** 0.5

     

-

_

_

_

-

_

_

_

~

_

_

-

_

-

_

_

-

-

_

_

_

_

-

_

_

_

_

-

_

_

-

* 1.5
a 1.5

-

___-

a .6
.6

a .6
a .7

.8

a .9
.0

a .1
.2

a .1

a .9
.8

a .0
.1 

a. .9

.7
a .7
a .8

  8
a .6

. 4
a .2

.0
a. .0
a .1

.2
a .2

.2
a .2 
* .2

3 02
.4
.6
80

+ 10, 80

*.l
3.*
2.5
1.8
1.?

1.7
1.7
1.8
2.0
7.0

2.5
2.5

* 12.0

1,180

Ii320
1,0*0
1,020
1,010

993

861
86
71
ao
71

32
03
06
09 
15
18

432
1,320

1.7
26,570

*21
30*

** 713
8*0
878

8*0
823
7*1
597
*09

261
228
232

236

252
* 1,0*0

980
It 100
1,220

860
56
50
50
50

50
50
31

17

566
1,220

177
33,680

+ 17,610

177
177
177
177
173

178
75

.8

.8
L.O

.8

.8

.8

* .7

.9
182
3 0
2 7
3 7

3 5
3 7
3 *
3 3
3 0

3 0
* *
5 3 
5 9
589
5*7

223
589
.70

13,730
+ 10,530

5**
5*0
5*0
5*0
537

537
533
533
506
487

487
5*7
582

702

* 693
637
607
600
597

a*8
675
663
659
65t>

652
6**
6** 
637
633 
626

599
702
487

36,810
-25,840

618
615
607
630
637

633
t.26
618
611
626

637
b26
678

859

976
948
917
891
861

835
802
*67

.7

.*

.*

.5

.6 

.*

.*

-  

547
976
.40

32,580
-24,310

Adjusted for change In contents In Lake Sherbume

MEAH 
CFSM 
IN
AC -FT

* D 
t 01 
* Rf
** 
a N

195 
3.03 
3.50 

11,990 ;
scharge measureme 

lange in contents,

Discharge measurem 
3 gage -height reco

\ ; ; [ 2.74 
3.05 

5,270

8.43 
9.7.! 

16,800

13.4 
14.96 

25,860

6.14 
7.08 

12,230

2.77 
3.20 

5,530

2.16
2.41 

4, 170

at made on this day . 
in acre-feet, in Lake Sherburne, adjusted for evaporation.

ent made on this day. 
rd.



SASKATCHEWAN RIVER BASIN

5-0175. St. Mary River near Babb, Mont.

Location.  Lat 48°50'00", long 113°25'00", in SE^ sec.34, T.36 N. , R.14 W. , on right bank half a mile 
upstream from outlet of Lower St. Mary Lake and 2 miles southeast of Babb.

Drainage area. 278 sq mi.

Records available. July 1901 to October 1902, May 1910 to September 1925, October 1950 tc September 
1965. Monthly discharge only for some periods, published in WSP 1308. Published as "at Main 
1901-2 and as "below Swiftcurrent Creek, at Babb*1 1910-15. April 1902 to September 1915, May 1929 
to September 1950 at sites about lj miles downstream; records not equivalent because flow of 
Swiftcurrent Creek not included 1905-15 and diversion by St. Mary Canal not included 1S29-50.

Gage.--Digital water-stage recorder. Datum of gage is 4,468.13 ft above mean sea level, datum of 
1929. Prior to Oct. 1, 1915, graphic water-stage recorder or staff gages at several sites about 
3| miles downstream at different daturas. Oct. 1, 1915, to Sept. 30, 1925, graphic water-stage 
recorder or staff gages at several sites within li miles downstream at different datums. Oct. 1, 
1950, to Oct. 10, 1964, graphic water-stage recorder at present site and datum.

Average discharge. 31 years (1901-2, 1910-25, 1950-65), 792 cfs (573,400 acre-ft per year), 
unadjusted.

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1Q63 
1%5 
1Q6 C

Maximum

Date

May 28, 1961 
June 20, 1962 
June 7, 1963 
June 9, 1964 
June 20, 1965

Discharge 
( cfs)

3,500 
2,080 
2,770 

16,500 
5,070

Gage height 
(feet)

5. HI 
4.10 
lt.76 

12.96 
6.82

Minimum

Date

Jan 9, 1961 
Feb. 1, 1962 
Jan. 23, 1963 
Jan. 16, 1964 
Mar. 12, 1965

Discharge 
(cfs)

60 
73 
77
34 
63

Gage height 
(feet)

0.77 
.86 
.89 
  51 
.78

1901-2, 1910-25, 1950-65: Maximum discharge, 16,500 cfs June 9, 1964 (gage height, 12.96 ft, 
from high watermark in well), from rating curve extended above 6,100 cfs on basis of slope-area 
measurement of peak flow; minimum, 26 cfs Jan. 5, 1953, Jan. 8, 1958.

Remarks.--Records good. Entire flow of Swiftcurrent Creek below Lake Sherburne is diverted into 
Lower St. Mary Lake above station. Since 1919, flow of Swiftcurrent Creek regulated by Lake 
Sherburne (see station S-0155). Since October 1950, monthly discharge and runoff figures adjusts 
for change in contents (adjusted for evaporation since October 1961) in Lake Sherburne.

Revisions (water years) . WSP 1308: 1913-14, 1920, 1922-24. WSP 1508: 1902.

DAY 
1
2 
3 
4
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19
20

21 
22 
23 
24 
25

29 
30 
31 

TOTAL
MEAN 
MAX
WIN 
AC-FT 
<t>
MEAHt 
CFSMt 
INt 
AC-FT t

OCT. 
169

156 
136

123 
121

118 
118 
116 
116 
116

113 
109 
106 
101
99

101

99 
I Oft

128 
131 
136 

3,754
121 
169 
95 

7,450

180 
.65 
.75 

11,060

NOV. 
142

14-> 
142

134 
131

131 
128 
126 
123 
118

118 
118 
123 
126 
128

128

23 
39

36 
34

142 
118 

7,830

.70 

.79 
11,6*0

DEC. 
128

128 
128

111 
106

104 
95 
89 
87
89

89 
89 
8J 
93 
95

93

95 
95

85 
83 
81

128 
81 

6,180

.49 

.57 
8,410

JAN.

71

68 
66

66 
66

66 
68

68

68 
68

69

71 
71

71 

74

4,310

.37

.43

FEB.

76 
81

97 
104

106 
109

116

116 
113

121

142 
150

5,940

.63 

.65

MAR.

131 
128

123
118

111 
111

111

106 
104

101

106 
109

159

7,650

.60 

.70

APR.

1,020 
978

930 
904

885 
859

768

612 
554

20,746

41,150

1.31 
1.46

MAY

648 
690

885

1,030 
1,080

1,200

2,580

3,300

90,350

6.91 
7.97

JUNE

2,980

2,570

2,730 
2,520

2,830

2,330

______

162,600

11.9 
13.31

JULY

1,490

1,460

1,410 
1,390

1,430

1,320

1.150

85,790

4. 28 
4.93

AUG.

1.120

1,160

1,110

1,060 
1,040

985

964 

957

944

63,740

1.83 
2.11

SEPT.

964

911
898 
885 
872 
878

878 
852

807 
794

781

475

387

306 

282

286

645 
964

38,370

1.26 
1.41

CAL YR I960: TOTAL 231,339 
WAT YR 1961: TOTAL 262,839

WAT YR 1961: MEAN 718

MEAN 632 
MEAN 720

ADJUSTED

CFSM 2 . 27 
CFSM 2.58

MAX 3,200 
MAX 3,480

t

IN 30.98 
IN 35.08

MIN 60 AC-^T 45B ; 
MIN 66 AC-FT 521;

AC-FT 459, 100 
AC-FT 519,800

,900 
,300

t Adjusted for change in contents, In e-feet, in Lake Sherburne.



SASKATCHEWAN RIVER BASIN

5-0175. St. Mary River near Babb, Mont.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATEK YEAR UCTJBfcR 1961 TU SEPTEMBER 1*?62

1
2

4 
5

6
7 
8
9

11 
12

14
15

16 
17

11 
20

21

23 

25 

26

29 
30 
31

TOTAL
MEAN
MAX

<t>
MEANt 
CFSMt 
IHt 
AC-FTt

290

282 
282

298 
331

423 

470

505 
542

618 
755

866

684

559 

480 

460

392 
370 
348

480

+ 5,010 
561 

2.02

348

290

27a 
259

240 

219

212 
201

184 
175

166 

150

145 

142

123 
118

204

+ 3,840 
269 
.47

106

136

135 
130

120

110

100 
100

100 
105

105 

100

110 

123

118 
116 
113

115

+ 2 , 47 0 
155 
.56

111

106

101 
101

85 
85

85 
85

80

80 
80

76

76 
76

88.0

+ 1,740 
116 
.42 
.48

76 
77

101 

101

121 

123

123

113 
118

10!>

108

158 
.57

95

90 

90

100

87

81

81 
81

81 
79

83

87 
87

88.9

+1,820 
119 
.43

89

814

,270 
,360

_^1_°

- 1 1 , 67 0 

2.16

,860 
,900

,020

+ 5,740 

5.56

1,350 
1,810

27 ,QOO 

8.00

1,150 
1,170

1,180

1,330

-14,090 

3.91

1,220 

1,200

944

898 
846

788

660

-22,570 

2.35

418 

315

244

267

267 -344

409

+ 2,450 

1.36

OBSERVED

CAL YR
WAT YR

1961: 
1962:

TOTAL 276,567 
TOTAL 237,471

MEAN 758 
MEAN 651

MAX 
MAX

3,480 
2,030

MIN 66 
MIN 75

AC-FT 
AC-FT

548,600 
471,000

ADJUSTED t

CAL YR 
WAT YR

1961: 
1962:

MEAN 760 
MEAN 657

CFSM 2.73 
CFSM 2.36

IK
IK

37.13 
32.08

AC-FT 550, 
AC-FT 475,

500 
800

t Adjusted for change in contents, in acre-feet, in Lake Sherburne, adjusted for evaporati



SASKATCHEWAN RIVER BASIN 

5-0175. St. Mary River near Babb, Mont.--Continued

1
1
1 
1
15 

16

1=> 

20

22

24

28

MEAN

MIN

<t>
MEAHt 
CFSMt

AC-FTt

302

244 
229

201 
198

195 
208
212 
247 
286

365

414

432

315

195

+°,670

1.70

29,060

396

456 
470

409 
387

348

298 
282 
263

233

251

310

324

233

+6,130 

1.53

25,380

323

331 
331

267 
247

212 
212 
212

270

244

198

248

198

+6,280 

1.26

21,550

208

181

85 
87

23 
34 
39

81

82 
88

102

121

+ 2,380 

.58

113

278 
278 
278

188

178

+5,980 

1.15

111

104

+ 2, 190

.58

9,890

840

859

-30,290 

.91

15,120

1.270

2,030

+7,340 

5.53

94, WO

,460

+ 44,700 

10.9

179,800

1.170

-2,730 

5.36

91,700

1,100

,100 

1,110

944

-34,020 

1.8L

30,970

924 

944

885

78B

451

298

687

-18,730 

1.34

CAL YR 
WAT YE

1962: 
1963:

TOTAL 
TOTAL

240, 105 
276,685

MEAN 
MEAN

658 
758

ADJUSTED

CAL YR 
WAT YR

1962:
1963:

MEAN 
MEAN

679 
757

CFSM 
CFSM 2.72

MAX 
MAX

t

IN

2,030 
2,730

36.93

MIN 
MIN

75 
79

AC-FT 547

AC-FT 
AC-FT

,700

476,200 
548,800

t Adjusted for change In contents, in e-feet, in Lake Sherburne, adjusted for evaporation.



SASKATCHEWAN RIVER BASIN

5-0175. St. Mary River near Babb , Mont. --Continued

DAY

1 
2
3 
it 
5

7 
8 
9 

10

1 
2 
3 
4 
5

7 
B 
9 
0

1
2 
3 
*
5

& 
7 
3 
9 
0

MAX
MIN

MEAHt 
CFSMt 
INt 
AC-FT1

UCT. NOV.

286 
282
278 

263

267 
263 
263

219

198 
183 
178 
166 
156

1*7

13* 
128 
128

126 
126 
121 
123 
126

131 
126 
128 
126 
118

286 
113

.84 

.96

116

106 

99

101 
99 
97

91

41 
89 
87 
89 
91

93

<>7 
95 
93

92 
90 

100 
lOb 
111

12L 
131 
136 
1*2

142 
87

.64 

.72

BEC.

128

IB 

13

13 
18 
13

08 

07

03 
01 
98

98

97 
94 
93

94 
93

81

73 
71 
69 
68

128 
61

.50 

.58

JAN.

55 

51 

50

48

40

40 
39 
38

39

38 
38 
39

40 
40

81 
87 
95 
97

106 
37

.30 

.35

FEB.

106 

106

101

89 
85

83

78 
78 
76

75

t>3 
68

68

.42 

.45 
6,730

MAR.

64 

67

65 
64

60

00

t>3

58 

60

57

.31 

.36

APR.

80
87 

144

122
194

,10

700

682

62

.52

.58

MAY

45 6

730

302

It 480

1,880

346

5.55
6.40

JUNE

2,680

7,700

4,400

3,460

1,840

18.4 
20.50

JULY

1,870

1,870 
l.SUO

1,840

1,660

1,230

6.42 
7.40

AUG.

838 
885

934

,060

,040

,050

,0^0 
,010

990 
983

838

2.12
2.45

SEPT.

,050

,070 
,080

,140

,110

1,020 

983

871

857

885 
802 
712 
634 
582

905 

528

1.94 
2.16 

32,070

CAL YR 1963: 
WAT YE 1964:

TOTAL 261, 146 
TOTAL 315,641

MEAN 715 
MEAN 862

MAX 2,730 
MAX 15,600

MIN 61 AC-FT 518,000 
MIH 37 AC-FT 626,100

ADJUSTED t

CAL YR 1963: 
WAT YE 1964:

MEAN 698 
MEAN 877

CFSM 2.51 
CFSM 3.15

IN 34.07 
IN 42.91

AC-FT 505,300 
AC-FT 636,400

t Adjusted for change in contents, In acre-feet, In Lake Sherburne, adjusted for evaporation. 
Note.--Ho gage-height record June 8-13.



SASKATCHEWAN RIVER BASIN

5-0175. St. Mary River near Babb, Mont.  Continued

' 1
2 
3 
4

b 
7 
8
9 

10

11 
12

14 
15

16
17 
18 
19

22 
23

2t> 
27 
28 
29 
30

MAX 
MIN

<t>
MEANt 
CFSMt 
INt 
AC-STt

77
52
70 
82

42 
54

48

60 
72

820 
826

326
808 
778 
730

610 
588

533
599 
670 
688 
712

533

2.57

790
730 
700 
676

451 
363

292

253 
238

219
208

194
134 
178 
178

168 
164

161 
155 
149 
147 
147

147

1.30

149
147 
149 
149

149 
152

152

147 
141

130 
132

127
125
120 
120

119
118

115 
114 
113 
112
110

110

.75

115
113 
111
110

108 
108

107

111 
110

114 
112

107
105 
103 
100

92 
89

89 
92 
89 
92

89

.59

98
96 
96 
96

98 
98

103

103 
100

89 
92

83
87 
92 
9*

107 
107

103

107 
110

83 

.53

112

10

07 
07

07 

07

17
10

110

85 
83

87 
85 
83
83

82 
32 
87

82 

.58

94

91,

89

98 

112

161
158

316

682

89

1.64

1.070

2,560 
2,500

2,160

1,880

766

7.15

2,490

3,810 
4,370

3,740

2,010 

13.85

1,600

1,500 
1,510

1,430

1,340

1,200

7.11

1,290 
1.280

1,200 
1,140 
1,100

1,090

1,020

1,020 

3.04

995

948 
948

899

.200 
,240 
,240

1,140

386

346 

1.98

OAL YR 1964: 
WAT YE 1965:

TOTAL 338,636 MEAN 925 MAX 15,600 MIN 37 AC-FT 671,700 
TOTAL 306,024 MEAN 838 MAX 4,990 MIN 82 AC-FT 607,000

ADJUSTED t

OAL YR 1964! 
WAT YR 1965:

MEAN 925 
MEAN 841

CPSM 3.33 IN 45.27 AC-FT 671,20,0 
CFSM 3.03 IN 41.09 AC-FT 609,100

t Adjusted for change In contents, In acre-feet, In Lake Shertmme, adjusted for evaporation.
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5-0185. St. Mary Canal at St. Mary Crossing, near Babb, Mont.

Location. Lat 48°56>50", long 113°22'30", in SWi sec.19, T.37 N., R.13 W., on left bank 50 ft 
upstream from inlet of St. Mary siphon, 7 miles northeast of Babb, and 9 miles downstream from 
intake.

Records available. July 1918 to October 1965 (seasonal records only). Monthly discharge only for 
some periods, published in WSP 1308 and 1728.

Gage.--Water-stage recorder and concrete control. Altitude of gage is 4,440 ft (from topographic 
map). Prior to June 14, 1951, water-stage recorder at several sites three-quarters of a mile 
downstream at different daturas.

Extremes.--1918-65: Maximum daily discharge, 767 cfs June 19, 28, 1936; no flow at times in each 
year.

Remarks. Records excellent. Canal diverts water from left bank of St. Mary River near Babb and dis- 
charges into North Pork Milk River. This water flows in the natural channel of Milk River through 
Canada and then back into Montana, where it is used for irrigation in Milk River Valley east of 
Havre. Some water may be returned to St. Mary River at Kennedy Creek and St. Mary Crossings.

Cooperation.--This is one of a number of stations which are maintained jointly by the United States 
and Canada.

DISCHARGE, IN CUBIC FEET PER SECOND, APRIL TO OCTOBER 1961

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
3O
31

TOTAL
MEAN
MAX
MIN
AC-FT

MAR.

(*)

APR.

0
0

75
354
507

553
* 579

6O8
610
622

647
647
650
645
643

639
637

* 626
612
521

413
408
406
397

* 392

372
209
144
140
140

13,196
440
650

0
26,170

MAY

133
123

* 122
124
126

126
124
149
239
252

328
365
372
397
457

547
606

* 606
602
604

608
62O
654
683
692

702
706
700
704
702
702

13,875
448
706
122

27,520

JUNE

696
689
687
687
689

689
694
694
689
687

679
673
677
689

* 689

685
685
685
69£
696

698
696
692
683
679

679
677
677
675
677

20,584
686
698
673

40,830

JULY

679
673
664
664
656

658
662
668
671
671

673
671
668
666
666

666
668

* 668
668
666

666
662
662
662
660

658
654
654
650
647
645

20,566
663
679
645

40,790

AUG.

643
641
641
639
639

637
643
658
664
664

662
660
656
656
658

* 664
662
658
658
658

658
656
656
656
656

656
656
654
654
654
656

20,273
654
664
637

40,210

SEPT.

656
660
660
658
656

656
654
652
652
656

656
652

* 645
643
641

622
515
384
290
283

* 256
188
108
101
97

97
95

* 95
96
95

13, 119
437
660
95

26,020

OCT.

94
93
93
93
93

83
91
91
88
83

83
83
83
83
83

83
* 91

90
81
61

0
0
0
0
0

0
0
o
0
0
0

1,763
57.0

91
0

3,510

THE SEASON APRIL MAX WIN MEAN AC-FT 
TO OCTOBER: MAX - WIN - MEAN - AC-FT 205,000

Discharge measurement or observation of no flow made on this day.



SASKATCHEWAN RIVER BASIN

5-0185. St. Mary Canal at St. Mary Crossing, near Babb, Mont. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, APRIL TO NOVEMBER 1962

DAY

1
2
3
4
5

B
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL 
MEAN
MAX
MIN
AC-PT

MAR.

(*)

** 0.5

_
_
-

APR.

Nil
Nil
5.0

84.2
90.5

114
217
312
397
444

539
» 555

571
583
610

612
614
618
620
631

643
650
652
654
658

662
664
666
664
662

14,191.7

666
Nil

28,150

MAY

660
654
656
656
654

652
652
652
654
652

652
654
654
656
652

* 66O
660
662
664
868

673
685
689
689
692

692
689
692
694
696

20,713

698
652

41,080

JUNE

696
696
694
681
494

121
664
683
679
683

689
696

* 702
706
704

704
704
704
706
704

704
704
702
702
698

698
698
696
696
696

£0,104

706
121

39,880

JULY

694
694
689
685
681

675
671
666
662
664

666
671

* 675
675
675

675
673
671
668
668

666
664
662
660
660

660
660
666
668
668 
668

20,800

694
660

41,260

AUG.

666
662
660
660
660

658
658
658
656
654

652
650
647
645

* 645

645
643
639
639
639

637
637
635
633
626

618
610
581
521

* 351

19,113

666
228

37,910

SEPT.

135
132
130
128
126

94,3
11.6
6.8
5.3
4.2

.8

.2
0.0

* 0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0,0

0.0
Nil

"

Nil

774.2

135
Nil

1,540

OCT.

* "i1
"
11
"

»
"
"
»
"

it
"
11
"
"

it
# "

i*
"
"

it
"
11
"
"

n
"
it
11
"

Nil

Nil
Nil
Nil

NO''.

Nil
"
"
"
"

«

* Nil
_
^
-

_
_
_
_
-

.
_
_
_
-

_
_
_
-

_
_
_
_
-

-

_
_
-

THE SEASON APRIL MAX MEN MEAN AC-PT
TO OCTOBER: MAX - MIN - MEAN - AC-PT 189 , 800

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
Note.   The expressions "nil" and "0.0" represent "no flow" and "less than 0.05 efs", respectively.

DISCHARGE, IN CUBIC FEET PER SECOND, APRIL TO NOVEMBER 1963

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
£2
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-ST

MAR.

(*)

(*)

(*)

APR.

Nil
* Nil

25.2
251
390

559
614
637
660
666

679
679
679
679
685

683
* 685

687
687
685

687
687
687
685
685

683
673
668
668
64B

17,401.2
580
687
Nil

34,510

MAY

633
* 620
590
592
590

600
633
637
637
629

594
592
590
581
507

* 525
588
588
590
602

652
626
687
692
696

70O
702
702
702
702 
702

19,481
628
702
507

38,640

THE SEASON APRIL MAX MIN MEAN 
TO OCTOBER: MAX - MIN - MEAN -

JUNE

704
706
706
706
708

713
717
717
717
717

719
713
694
732

* 717

713
710
706
706
704

704
706
698
692
687

683
681
683
692
690

21,141
705
732
681

41,930

JULY

687
690
690
690
690

692
692
690
690
692

690
685
683
679
675

* 675
675
677
685
685

683
681
679
679
679

677
675
675
673
673
67 1

21,157
682
692
671

41,960

AC-PT 
AC-FT 224,200

AUG.

675
683
696
696
696

696
696
694
694
696

694
692
694
694
694

* 692
692
692
690
687

687
687
685
685
683

683
683
683
679
679
679

21,356
689
696
675

42,360

SEPT.

679
679
679
679
681

679
681
683
681
671

671
668
666
666
666

648
594
539

* 378
181

* 19.6
12.3
3.7

Nil
tt

t.
"
"
"

Nil

12,504.6
417
683
Nil

24,800

OCT.

* Nil
"
"
"
"

«
"
i'
"
"

it
"
"

# "
"

n
"
"
»
"

n
"
it
"
"

it
"
n
"
"

Nil

Nil
Nil
Nil
Nil
Nil

NOT.

Nil
"
"
"
"

* Nil
_
_
_
-

_
_
 
_
-

_
_
_
_
-

_
_
_
-

_
_
 
-

_
 
_
_

* Discharge measurement or observation of no flow made on thla day.
Note. The expressions "nil" and "0.0" represent "no flow" and "less than 0.05 cfs", respectively.



SASKATCHEWAN RIVER BASIN

5-0185. St. Mary Canal at St. Mary Crossing, near Babb, Mont. Contirued

DISCHARGE, IN CUBIC FEET PER SECOND, APRIL TO NOVEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-FT

APR.

* Nil"
#* "

11
"

«

Nil
31.6

121
227

310
334
368
461
525

571
604
620
6Z2
616

616
602
608
586
507

302
288

* 255
167

* 13Z

9,473.6
316
622
Nil

18,790

MAY

133
181
290
346
503

499
5Z3
598
610
616

616
616
618

* 618
618

620
624
624
629
635

643
654
668
668
662

662
675
675
679
679

17,863
576
681
133

35,430

JUNE

683
685
690
696
700

700
706
624
103
47.3

34.1
19.2
15.4
12.3
10.2

3.2
1.4

** 1.4
95.5

499

481
451
461
517
519

471
432
392
343
316

10,709.0
357
706
1.4

21,240

JDLY

304
322
353
320
302

280
269
268
270
255

120
1.8
0.3
0.2

** 0.1

0.4
87.6

318
440
447

471
620
633
633
633

633
633
641
668
690 
694

11,307.4
365
694
0.1

22,430

AUG.

696
698
685
677
679

679
683
683
687
690

690
692
694
694
696

696
696
698
696
696

698
698
696
696
700

696
698
700
702
702 
704

21,495
693
704
677

42,630

SEPT.

* 704
704
704
706
708

710
710
710
708*
710

710
710
708
708

* 704

704
696
677
675
664

629
610
519
335
227

* 90.1
2.2
0.4
0.2
0.2

16,443.1
548
710
0.2

32,610

OCT.

** 0.1
0.1
0.0

1T.1
"

»
11
"
11
"

n
"
"
n

* "

a
n
"
11
11

»
"
11
"
"

. IT

"

"

11

"

0.2
0.01
0.1
Nil
0.4

NOV.

Nil
"
"

* Nil

THE SEASON APRIL MEAN MAX KEN AC-FT
TO OCTOBER: MEAN - MAX - MIN - AC-FT 173,100

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
Note. The expressions "nil" and TlO.O" represent "no flow" and "less than 0.05 cfs", respectively.

DISCHARGE, IK CUBIC FEET PER SECOND, APRIL TO OCTOBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-FT

APR.

Nil

"
"
"

ii
"
"
"
"

ii
tt
"
"
"

ii
n
"
11
"

n
"
ii
11
11

n
"
11
"

** Nil

Nil
Nil
Nil
Nil
Nil

MAY

Nil

"
"
"

n
"
"
"
"

ii
ii

* "
ii
rt

n
ii
 I
ii
"

it
»
"
n
"

n
"

Nil
107
535

1,203
38.8
561
Nil

2,390

JUNE

* 600
679
671
681
675

679
608
664
662
654

650
671
677
679

* 677

679
683
668
673
685

683
675
664
658
658

658
654
648
668
658

19,939
665
685
600

39,550

JULY

643
429
168
20.9
16.9

15.1
122
508
668
652

648
645
643
633
602

569
565
569
571
491

224
20.3
37.9

505
541

569
635
641
652
654

14,316.1
462
668
15.1

28,400

AUG.

658
656
658
660
658

664
664
666
671
671

668
668
66B
671
671

673
673
671
668
668

666
668
668
668
666

666
664
664
664
664

20,645
666
673
656

40,950

SEPT.

660
656
658
656
656

656
654
654
656
654

654
654
654
654
641

553
340
130
17.9
15.1

11.0
6.6
6.2
5.8
4.7

4.6
4.4
4.4

Nil
Nil

10,920.7
364
660
Nil

21,660

OCT.

Nil

# "
"
"

n
"
11
"
"

n
»
"
n
"

n
'i
11
ft

* "

n
"
ii
ii
"

n
"
»
»

Nil

Nil
Nil
Nil
Fil
Fil

NOV.

(*)

THE SEASON APRIL MEAN MAX MIN AC-FT 
TO OCTOBER: MEAN - MAX - MIN - AC-FT 133,000

* Discharge measurement or observation of no flow made
** Field estimate made on this day.
Note. The expression "nil" represents "no flow".
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5-0190. St. Mary Canal at Hudson Bay Divide, near Browning, Mont. 

(International gaging station)

Location. Lat 48°59', long 113°04', In sec.5, T.37 N., R.11 W., on right bank 3 miles upstream from 
canal outlet and 30 miles north of Browning on Blackfeet Indian Reservation.

Records available.--March 1917 to October 1965 (seasonal records only). Monthly discharge only for 
some periods, published In WSP 1308 and 1728.

Gage.--Water-stage recorder and concrete control. Altitude of gage Is 4,380 ft (from topographic 
map). Prior to Sept. 9, 1918, staff gage at site 1 mile upstream at different datum. Apr. 23,
1919. to June 28, 1920, water-stage recorder 40 ft upstream at datum 0.40 ft lower. June 29,
1920. to June 9, 1930, water-stage recorder on left bank opposite present site at present datum.

Extremes.  1917-65: Maximum dally discharge, 816 cfs June 8, 1964; no flow at times In rrmt years.

Remarks. Records excellent. Canal diverts water from left bank of St. Mary River near Babb and dls- 
charges Into North Pork Milk River. This water flows In the natural channel of Milk River through 
Canada then back Into Montana, where It Is used for Irrigation in Milk River Valley east of Havre. 
Some water may be returned to St. Mary River basin at Kennedy Creek, St. Mary and Hall's Coulee 
crossings.

Cooperation. This Is one of a number of stations which are maintained Jointly by the United States 
and Canada.

DISCHARGE, IN CUBIC FEET PEH SECOND, MARCH TO OCTOBER 1961

DAY

1 
2
3
4
5

6
7
8
9

10

11
12
13
14
15

17 
18
19
20

21
22
23 
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MB!
AC- FT

MAR.

:__-
-
__-
____-
:
_-
_

** .3
.3
'.5

.4

.5

.5

.6

.3 

.4

_
_
_
_

APR.

1.5 
.6
.8

102
390

495 
535
581
586
591

615
629
624
629
629 

622
624 
610
610

* 553

444
390
388 

* 383
376

368
292
176
140
137

12,521.9
417
629
.6

24,840

MAY

* 136 
130
118
122
126

133

126
180
235

266
323
351
354
401

555 
574

* 569
581

584
586
610
647 
664

674
 693
677
684
687

13,078
422
693
118

25,940

JUNE

682 
674
672
669
669

669

669
677
669

664
657
649
659
669

664 
* 662

672
674

672
672
672

659

657
652
652
654
659

19,982
666
682
649

39,630

JULY

647 
649
612
617
624

629

637
639
642

647
647
644
647
637

639 
642
639
637

637
637
637

634

629
627
622
624
619 
617

19,671
635
649
612

39,020

AUG.

617 
615
612
612
615

610

624
639
639

634
634
632
629
627

637 
632
632
632

632
632
629

629

629
629
627
627

* 632 
634

19,443
627
639
610

38,560

SEPT.

632 
637
642
627
637

629
629 
632
624
632

634
* 629

624
617
615

555 
436
327
272

* 264
221
161

97

93
95
95
92
93

12,967
432
642
92

25,720

OCT.

93 
91
90
92
90

88
87 
93
90
86

87
89
89
85
88 

88
88 
90
90
87

49.4
13.2
3.7
2.1
0.9

1.0
.5
.2
.1
.2

** .2

1,852.5
59.8

93
.1

3,670

THE SEASON APRIL MEAN MAX MIN AC-PT 
TO OCTOBER: MEAN - MAX - MIN - AC-FT 197,400

* Discharge measurement made on this day.
** Field estimate made on this day.
Note. Flow from local runoff only prior to Apr. 4.



SASKATCHEWAN RIVER BASIN 

5-0190. St. Mary Canal at Hudson Bay Divide, near Browning, Mont.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, APRIL TO OCTOBER 1962

DAY

1 
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-FT

MAR.

t 6.8

APR.

**a0.4

8.6
239
332
381

464
512
537
546
574

579
584
586
593
595

612
617
624
627
629

632
637
647
637
634

12,829.0
428
647

_
25,450

MAY

637

629
629
619

624
627
622
632
627

629
619
624
629
627

637
637

* 634
637
642

644
654
664
667
672

672
672
674
677
669

19,934
643
679
619

39,540

JUNE

679

679
674
615

286
344
649
664
664

667
* 672

690
701
690

690
693
667
687
687

690
690
687
684
679

684
679
677
677
679

19,621
654
701
286

38,920

JULY

677

672
669
664

664
652
647
644
639

644
* 647

652
654
654

657
654
S5Z
649
644

642
637
637
642
639

637
639
647
647
647 
649

20,172
651
677
637

40,010

AUG.

649

644
647
644

637
639
644
637
637

634
632
629

* 627
622

624
624
619
617
619

615
617
617
615
610

602
595
574
544
434 
303

18,798
606
649
303

37,290

SEPT.

189 
137
131
127
126

124
88.6
35.4
16.3
8.6

* 5.8
3.5
1.4
.6

* .2

.1
0.0

Nil
"
"

"
"
"
"
"

«
11
"
"

Nil

994.5
33.2
189
Nil

1,970

OCT.

Nil

»
# »

"

ii
"
"
"
"

«
11
11
"
"

"
"
"
"
"

»
"
"

», "
"

"
"
11
"

Nil

Nil
Nil
Nil
Nil
Nil

THE SEASON APRIL MEAN MAX MIN AC-FT
TO OCTOBER: MEAN - MAX - MIN - AC-FT 183,200

* Discharge measurement made on this day.
** Field estimate made on this day.
t Result of discharge measurement.
a No gage-height record.
Note. The expressions "nil" and "0.0" represent flow" and "less than 0.05 cfs" espectlvely.

DISCHARGE, IN CUBIC FEET PER SECOND, APRIL TO OCTOBER 1963

DAY

1 
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

MAR.

(*)

(*)

(*)

APR.

* 0.0 
0.0
0.0

20.5
* 309

448
562
597
627
639

654
662
664
664
669

662
669
677
672
674

677
677
682
677
674

674
669
659
657
659
     

16,574.5
552
682
0.0

32,880

MAY

627 
610
576
569
574

572
588
615
617
617

591
572

* 569
569
525

479
528
565
567
565

607
617
639
674
679

684
690
690
693
690
693

18,851
608
693
479

37,390

JUNE

693 
693
703
701
703

706
709
706
714
719

714
709
672

* 716
711

709
706
701
701
693

698
716
696
690
682

672
667
667
684
682

20,933
698
719
667

41,520

JULY

677 
677
677
677
679

677
679
679
677
679

682
677
672
669
667

659
659

* 659
664
669

667
664
659
659
659

657
659
657
654
652
649

20,691
667
682
649

41,040

AUG.

654 
654
669
677
674

674
677
672
674
674

674
672
674
674
674

* 672
674
674
677
674

669
669
669
672
672

672
664
664
664
662
659

20,774
670
677
654

41,200

SEPT.

659 
662
662
664
664

664
664
664
667
662

657
654
654
652
642

654
600

* 562
456
297

136
46.1
22.4
11.8
4.3

1.4
0.4
0.2
0.2
0.1

12,682.9
423
667
0.1

25,160

OCT.

0-1 
Nil

"
"
"

n
"
"
»
"

n
"
n
ti
"

n
# "

»
n
"

n
»
«
it
"

n
It

II

n
H

Nil

0.1
0.003

0.1
N'l
0.2

THE SEASON APRIL MEAN MAX MIN AC-FT
TO OCTOBER: MEAN - MAX - MIN - AC-FT 219,200

* Discharge measurement or observation of no flow made on 
Note. The expressions "nil" and "0.0" represent "no flow respectively.
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5-0190. St. Mary Canal at Hudson Bay Divide, neat- Browning, Mont.   Continued1 

DISCHARGE, IN^CUBIC FEET PER SECOND, MARCH TO OCTOBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-FT

MAE.

_
_
_
_
-

_
_
_
_
-

_
_
_
_
-

.
_

* Nil
_
-

_
_
_
-

_
_
_
_
0.6
'

APR.

** 0.8
0.2
0.4
0.4
0.2

0.2
0.1

** 0.1
0.1

63.5

263
365
338
399
458

525
567
597
607
605

607
593
597
588
558

394
291
278

* 208
153

9,057.0
302
607
0.1

17,960

MAY

133
150
260
311
418

486
484
542
588
595

607
* 607

607
602
610

605
622
605
612
619

629
637
654
659
652

647
667
672
672
672
674

17,298
558
674
133

34,310

JUNE

674
682
684
687
696

693
703
816
380
70.8

25,9
10.6
5.5
1.8
1.8

3.8
2.6
0.7
0.2

208

450
434
418
450
484

* 460
424
386
343
323

10,518.7
351
816
0.2

20,860

JULY

303
299
332
327
313

288
266
259
261
257

227
87.4
20.8
9.6
4.9

2.6
1.0

115
* 338

412

422
505
597
605
610

607
607
607
632
662

10,659.3
344
682
1.0

21,140

AUG.

674
682
677
669
664

659
669
669
672
669

674
679
684
682
682

682
682
687
682
684

684
684
684
684
687

682
684
684
693
687 
693

21,068
680
693
659

41,790

SEPT.

693
696
693
693
693

693
698
701
696
698

696
696
693
693
696

698
680
670

* 659
652

627
600
555
422
291

185
68.4
9.6
2.0
0.8

16,547.8
552
701
0.8

32,820

OCT.

0.2
0.2
0.1

Nil
"

n
"
"
H

* "

«
"
11
"
"

"
"
"
"
"

it
"
11
t(
"

n
"
"
"
"

0.5
0.02

0.2
Nil
1.0

THE SEASON APRIL 
TO OCTOBER:

AC-FT
AC-PT 168,900

* Discharge measurement or observation of no flow made
** Field estimate made on this day.
Nobe. The expression "nil" represents "no flow".

DISCHARGE, IN CUBIC FEET PER SECOND, MARCH TO OCTOBER 1965
DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-FT

MAR.

* Nil

APR.

_
-
_
_
-

.
_

t 20.7
_
-

_
t 7.8

-

_
_
_
-

_
_
_
-

.
_
4.3
3.8
3.4

.
_
_
_
-

MAY

2.3
0.9
1.1
0.8

** 0.3

0.1
0.1
0.2
0.2
0.3

** 0.2
0.3
0.2
0.2
0.2

0.4
0.4
0.0
Nil
0.1

0.1
0.1
0.2
0.4
0.6

0.7
0.3 0.2

0.1
229 
499

739.0
23.8
499
Nil

1,470

JUNE

530
619
647
657
659

662
632
617
642
637

634
644
659

* 667
667

677
703
667
659
674

669
672
659
647
652

669
652
632
644
652

19,501
650
703
530

38,680

JULY

642
565
324
109
29.2

19.1
16.3

244
574
652

639
629
629
624
607

569
549
546
542
542

376
137

6.8
164
490

519
584
615
627
637

13,845.4
447
652
6.8

27,460

AUG.

639
639
639
642
647

644
647
649
652
652

647
652
654
647
654

654
654
654
652
652

649
649
654
657
652

652
652
654
652
649 
652

20, 142
650
657
639

39,950

SEPT .

654
* 647

657
649
647

649
644
642
644
642

639
637
639
637
639

a 635
a 500
a 300
a 130
a 50

a 25
a 20
a 15
a 9
a 8

a 7
a 6
a 5
a 5

3.5

11,384.5
379
657
3.5

22,580

OCT.

0.6
0.1
0.0
0.0
0.1

0.2
0.0
Nil

"

n
1
"
ii
"

n
n
n
11
11

it
# "

ii
ii
"

n
«
i (
»

Nil

1.0
0.03
0.6
Nil
2.0

THE SEASON MAY MEAN MAX MIN AC-FT
TO OCTOBER: MEAN - MAX - MIN - AC-FT 130, 100

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
t Result of discharge measurement.
a No gage-height record.
Note. The expressions "nil" and "0.0" represent "no flow" and "less than 0.05 cfs", respectively.
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5-0205. St. Mary River at international boundary 

(International gaging station)

Location.  Lat 49°OOilO", long 113°18'50", in SWi sec.5, T.I, R.25 ¥. , fourth meridian, in Alberta, 
on right bank a quarter of a mile north of international boundary, 2j miles downstream from 
Boundary Creek, 7 miles southwest of Kimball, Alberta, and 11 miles northeast of Brbb, Mont.

Drainage area. 469 sq mi.

Records available.--September 1902 to September 1965. Monthly discharge only for some periods, pub- 
lished in WSP 1308. Published as "near Cardston, Alberta" and "at Cook's Ranch, Alberta" 1902-12 
and as "near Kimball, Alberta" 1913-55.

Gage.--Water-stage recorder. Altitude of gage is 4,120 ft (from topographic map). Prior to Jan. 1, 
1913, wire-weight gages at two sites within a quarter of a mile of present site at different 
datums. Jan. 1, 1913, to Oct. 25, 1955, water-stage recorder at several sites about 8 miles down 
stream from present site at various datums. Oct. 26, 1955, to Mar. 23, 1965, at site 100 ft 
upstream at datum 2 ft higher.

Average discharge.--14 years (1902-16), prior to operation of St. Mary Canal, 1,003 c^s (726,100 
acre-ft per year); 49 years (1916-65), 703 cfs (509,000 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
19614 
1Q65

Date

May 30 1961 
June 5 1962 
June 12 1963 
June 8 19614 
June 20 1965

Maximum

Discharge 
(era)

3,630 
1,960 
3,200 

21,000
5,220

Gage height 
(feet)

6.60 
b 5.80 

6.141 
12.06 
8.59

Date

Jan. 19, 29, 30 
Jan. 214, 25, 1962 
Jan. 9, 1963 
Jan. 21, 19614 
Dec. 17, 19614

Minimum

Discharge 
(cfs)

a 87 
a 90 

41 
30 

107

Gage height 
(feet)

-

a Minimum daily.
b Maximum gage height fo p, 7.10 ft Mar. 26, 1962, backwate

1902-65: Maximum discharge, about 40,000 cfs June 5, 1908 (gage height, 12.75 ft, from flood- 
marks, site and datum then in use), from rating curve extended above 6,000 cfs by logarithmic 
plotting; minimum daily, 16 cfs Nov. 29, 1936.

Remarks. Records good except those for winter periods, which are poor. Since 1917, S''.. Mary Canal 
has diverted water from river near Babb, Mont, to North Fork Milk River (see station 5-0190). 
Some regulation by Lake Sherburne on Swiftcurrent Greek (see station 5-0155).

Cooperation. This is one of a number of stations which are maintained jointly by Canada and the 
United States.

Revisions (water years). WSP 1308: 1903-12. WSP 1508: 1902, 1908-9.

DISCHARGE, IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER I960 TO SEPTEMBER 1961

1
2 
3
4
5

6
7
a
9 

10

11
12

14

16 
17 
18 
19
20

21 
22

25

26 
27 
28 
29 
30

MEAN 
MAX 
MIN 
AC-FI

235 
230

196 
191 
183

176 
179

164

164 
161

157 
157

161 
157

157

1 1 
1 2 
1 6 
1 8 
1 6

177 

10,900

191

91 
87 
82

78
82

78

* 74 
74

7B 
82

78 
73

78

96 
96 
87 
82 
78

182 

10.820

167

159 
155

141 
134

* 122

122
122

118 
115

115

138

134 
131 
128 
125 
122

136 

8,350

115 
112

106
109

112

106

106 
95

87 
95

104

98 

95

87
87

102 

6,280

98 
104

115
115

131

* 115

138

187

7,560

187

178 
178

182

182

171

215

10,810

201 
304

328

251

347

17,970

582 
620

922

944

83,250

3,080 
3,190

2,080

2,730

145, 2dO

678

747
840

966

870 

900

860

850 
820

1,650 

53,160

516

523 
516

551

460 

42

36

34 
33

328

559 
322 

26,420

310

304 
285

279

215 

215

229

224 
263

304

285

263

8.366

366 
196 

16,590

CALENDAR YKAH 1960: MAX 2,890 MIN 60 MEAN 506 AC-FT 367,600 
WATER YEAR 1960-61: MAX 3,490 MIN 87 MEAN 549 AC-PT 397,300

* Discharge measurement made o 
Note. Stage-discharge relatio

this day. 
affected by ic 0V. 9, 14-17, 19, 20, Nov. 22 to Mar. 8.



SASKATCHEWAN RIVER BASIN

5-0205. St. Mary River at international boundary   Continued

i
2 
3 
4 
5

6
7 
8 
9

11 
12 
13 
14 
15

16 
IT 
18

20 

21

24 
25

26 
27 
28 
29
30

MEAN 
MAX
WIN

257 
257 
251

360

453 
460 
501

628 
791

870 

860

645 
597

590 
559

487 
466

251

386 
366 
366

316

291 
268 
285

225 
220

195 

190

* 185 
180

135 
180

167

150

150 
160 
160

14b

130 
125 
125

120 
120

115

150 

150 

160

115

160 
150 
140

120

115 
110
110

105 
105

100

130

90

170

170 
165

170

220 
110

120

120 
* 120

130 

140

130

160 
105

268 
246

* 297 
322

419 

412

999

1,090 
140

*850

670 
738

704

* 1,030 

1,120

1,710 
645

880 
922

1,270

1,580 

1,640

1,710 
880

840

704 
670

820

390 

870 

810

687

636 

765

1,280 
628

*756

662 

645

623 
613

566 
530

* 480

466 
446 
419

386

224 
187 
178

483 
756 
178

406 
380

366 
386 
373 
354

328 
322

328

335 
335 
341

328

3L6 
386

453 
487 
516

380 
566 
316

CAIENDAR YEAR 1961: MAX 3,490 MIN 87 MEAN 585 AC-FT 423,500 
WATER YEAR 1961-62: MAX 1,710 MIN 90 MEAN 507 AC-FT 366,900

* Discharge measurement made on this day.
7, Nov. 30 to Apr. 5. 

DISCHARGE. IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2 
3 
4 
5

6
7

9 

11

14 
15

18 
19
20

30 
31

MEAN

MIN

* 322

285

229

328

399 
412

466 
453

360

908

406

* 304

297

380

b 360

* b 310

263

285

b 274

298

b 122

b 182

b 182

b 141

159

b 360

b 328

b 304

28T

b 148

131

138

310

160

322

264

* 1 010

1,110

1,760

1,880 

1,800

1,520

842 
802

764

525 
* 495

451

465

465

451 
431

410

* 265 
250

415

280

286 

286

204

366 
517

572

335

323

204

CALENDAR YEAR 1962: MAX 1,710 MIN 90 MEAN 516 AC-FT 373,600 
WATER YEAR 1962-63: MAX 2,560 MIN 86 MEAN 555 AC-FT 401,900

* Discharge measur 
b Stage-discharge

ment made on this day. 
elation affected toy ice.



SASKATCHEWAN RIVER BASIN

5-0205. St. Mary River at International boundary Continued

OISCHARGE. IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1963 TO SEPTEMBER 1964               i                i        i        i                     

1

3 
4

6
7

9

12 
13
14 
15

16 
17

19
20

21 
22 
23

26

28 
29 
30 
31

TOTAL 
MEAN 
MAX
MIN

* 329

318 
302

307

226 
217
200 
195

* 186 
182

167 
171

163 
178 
167

174

178 
178

167

221 
329 
163

163

155

* 148

128 
131
128 
134

131

122 
109

* 106 
103 
116

138

174 
178

178 
103

159

155

163

122 
134

122 

122

105 
105

* 100 

106

103 

100

163 
92

95

81

48 
50
55 
52

52

45
40

* 33 

53

144

155 
33

144

125

106
100
103

* 98

98

86 

83 

83
89

144 
83

*106

78 
86

89 
89
78 
89

86

83 

89

144

144 
61

138

103

155

* 118

112

100

1,160

882

956

1,490

2,480

* 10,100

* 7,250

2.04C

2.05C

* 2,220

1,280

810 

* 615

283

431 
443

439

395

311

387

403

480

459 
431
411 

* 387

363

480

650 
615 
610

CALENDAR YEAR 1963: MAX 2,560 MIN 86 MEAN 509 AC-FT 368,400 
WATER YEAH 1963-64: MAX 17,000 MIN 33 MEAN 824 AC-FT 598,300

Note, 
Apr. 23

harge measurement made on this day.
Stage-discharge relation affected by ice Nov. 12, Nov. 18 to Dec. 5, Dec. 7-17, Dec. 21 to Apr. 9, 

. Stage-discharge relation indefinite June 15-21.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TU SEPTEMBER 1965

DAY

1 
2 
3 
4 
5

6 
7 
8 
9 

10

12

14 
15

16 
17 
18 
19 
20

30 
31

MEAN 
MAX
MIN

CA1ENI 
WATER

OCT.

* 80 
54 
82 
75 
89

838

908

817 
761

728 
831

)AR YEAR 
YEAR 196'

NOV.

845 
706

728

237

226 
226

b 182

964: MA] 
f-65: MA3

DEC.

a 190

a 175

* a 107

a 140 
a 140

a 125

C 17,000 
{ 5, 160

JAN.

a 130

a 125

b 1149

a 135

a 135

MIN 
MIH 1

FEB.

a 135

b 129

a 130 

b 151

b 234

a 1BO

33 MEJ 
07 MEJ

MAR.

a 190

b 199

b 188 

b 173

b 133

b 118

* b 148

W 890 
Ul 843

APR.

b 161

b 230

340

402

997

AC-FT 6 
AC-FT (>

MAY

1,440

a 1,480

2,830

2,520

2,350

t6,200 
10,300

JUNE

* 2,290

2,750

* 22 ;7oS

5,160

3,620

JULY

* 1,650

2,020

2,080

1,290

87:

* 885 
871

AUG.

850

808

787 
748

663

519 

514

519

475 
455

SEPT.

* 430

407

407 
380 
358 
416 
389

460

,380 

,410

734 
644

554

* Discharge measurement made on this day.
a No gage-height record.
b Stage-discharge relation affected ty ice



RED RIVER OF THE NORTH BASIN

5-0300. Otter Tail River near Detroit Lakes, Minn.

Location.--Lat 46°50' , long 95°42' , in sec.23, T.139 N., R.40 W., on right bank 10 f: upstream from 
  highway bridge, 5 miles downstream from Height of Land Lake, and 7^ miles east of city of Detroit 

Lakes.

Drainage area.--270 sq mi.

Records available.--March 1937 to September 1965.

Gage.--Water-stage recorder and concrete control. Datum of gage is 1,409.49 ft above mean sea level, 
datum of 1929.

Average discharge.--28 years, 52.6 cfs (38,080 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
lw62 
1963 
1964 
1965

Date

June 8, 1962 
June 9-10, 1963 
May 19, 19b4 
June 13, 1965

Maximum

Discharge 
(cfs)

151 
316 
157 
IbH
2b4

Gage height 
(feet)

.12

a ' '.01 
.10 
,1J5

Date

Nov. 29, I960 
Nov. 8, 1961 
Feb. 20-22, 1963 
Nov. 18, 1963 
Sept. 10, 11, 1965

Minimum

Discharge 
(cfs)

3.3 
1.6 

b 10 
5.8 

16

Gage height 
(feet)

2.75 
2.67 

c 2.77 
2.85 

d 3.10

1937-65: Maximum discharge, 371 cfs June 26, 1943 (gage height, 4.78 ft, from graph based on 
partial record); maximum gage height, 6.96 ft Jan. 27, 1950 (backwater from ice); minimum daily 
discharge, 0.10 cfs Mar. 23, 1940.

Remarks.  Records good except those for periods of no gage-height record and those for winter peri- 
ods, which are fair.

Revisions (water vears).-- WSP 1308: 1944 (M).

i
2 
3 
4 
5

6
7
a
 i 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29

31

MAX 
MIN

61 
58 
56 
53
50

47 
45 
41 
39
38

37 
35 
34 
32 
30

27 
27 
21 
19 
19

19 
19 
19 
19 
19

19 
19 
19

26

61 
19

26 
26 
26 
25 
25

25 
24 
23 
23 
24

23 
23 
23 
23 
23

23 
23 
22 
21 
21

21 
21 
21 
21 
21

20 
20 
16

_  

8.1

5 
6
7 
7

8 
S 
9 
0 
0

1 
1

24 
25 
25 
26

27
23

31

32 
33

35

12

36 
36 
36

36 
37 
37 
37 
37

37 
37

38 
38 
38 
39

40 
40

41

42 
42

43

35

41 
41 
41 
40

40 
39

36 
35

__

35

32 
31 
29

28 
27 
26 
25 
24

23 
23

20 
20

20

20 
20

25 
25

26

20

26 
28 
31

30 
29 
28 
28 
28

28 
28

31 
32

35

39 
45

69 
73

______

26

80

83

88 
89 
88 
38 
94

92 
94

133 
133

133

139 
139

139 
139

117

T7

128

120

117 
111
08 
05 
05

08 
05

94 
100 
7T

64

64 
66

61
58 
56

_ __

49

46

50

44 
40 
28 
16 
18

20 
20

24 
22 
21

19

21 
21

76 
77 
51

3* 
28

It-

21 
18 
15

10

7.7 
5.9 
4.5
4.0 
3.8

3.5 
3.8

4.2 
6.4 

19

20

20 
IB 
17

13 
13 
12

10 
8.8

3.5

8.1 
7.3 
6.2 
5.3 
5.9

5.9 
5.3 

12 
18 
21

19 
18

14 
12 
12

10

11
10 
10 
9.2
B.8

8.4 
9.6 
8.8 
9.6
9.2

340.6

21 
5.3

AC-FT 43,970

Note. No gage-height record Jan. 19 to Feb. 17, Feb. 19 to Mar. 23.



RED RIVER OP THE NORTH BASIN

5-0300. Otter Tail River near Detroit Lakes, Minn.   Continued

DAY

1
I 
3 
4 
5

b 
7
8 
9 

10

11 
12 
13 
14 
15

17

19
20

21

23 
2* 
25

26 
27 
28 
29

31

MAX 
MIN

OCT.

6. 

.8

.8 

.8

.5

.9 

.6 

.8

.8 

.5 

.5 

.5

.8

8.2 
5.6 
404

NOV.

.8 

.8 

.2 

.2 

.2

.2 

.5 

.5 

.2 

.2

.2 

.2 

.2

.« 

.8

.2

.2 

.8

.8

.8 

.8 

.8

.8 

.8 

.8 

.8

   _-

.5 

.5 
1*

DEC.

.8 

.8 

.8 

.2 

.0

.0 

.2 

.2 

.3 

.5

.3 

.9 
8.0 
8.1

8.4

8.3 
8.7

B.9

9.0 
9.1 
9.1

9.2 
9.2 
9.Z 
9.3

9.7

9.7 
7.0 
509

JAN.

10 
10 
10 
10 
11

11 
11 
11

11

11 
11 
11 
11 
12

12

12 
12

12

13 
13 
13

13 
13

14

14

14 
LO 

728

FEB.

14 
14 
14 
15 
15

15 
15 
15

15

16 
16 
16

16 

16

16 
16

17

17 
17 
17

17 
17

    -

    

14

MAX.

a 
a
9

0
i

i

3
4 
4

25

28

28 
28 
28

28 
28

29

29

18

APR.

30

35

38 
48

50

50 
51 
52

52

65

64

67

60

_____

29

MAY

68

70

76 
76

81

84 
84 

100

119

195

216

219

240

255

67

JUNE

258

258

261 
296

236

280 
267 
261

252

231

213

198 
19D 
184

     

179

JULY

76 
79

79 
69

66 
59

41

31 
09 
25 
29 
29

137

123

113

104 
100 
98

86

86

AUG.

86 
84

78 
76

71
68

65

71 
76 
73 
68 
62

60

42

3T

32 
29 
27

24

86 
24

SEPT.

22 
20

21 
18

15 
17

33

35
32 
30 
30 
29

30

19 
17 
17

L9

18 
17 
16 
16

679

45 
15

DISCHARGE! IN CUBIC FEET PER SECONOt MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1 
2 
3 
4 
5

6
7 
8 
9 

10

1 
2 
3 
4 
5

6 
7 
8 
9
0

1 
2 
3 
4 
5

6 
7 
8 
9 
0 
1

TOTAL
MEAN 
MAX 
MIN

17 
17 
17 
17 
17

17 
17 
19 
19 
18

18 
IB 
17 
17 
17

15 
14 
14 
14

17 
16 
16

16 
16 
16 
16 
16 
16

511

19 
14

6 
6 
6
7 
6

6 
7
7 
7 
7

7 
7 
7 
7 
7

7
8 
8 
8

8 
9 
9

9 
9 
0 
9 
9

5 5

0 
6

19 
20 
20 
20 
19

19
20 
20 
20 
20

22

22 
20 
20

20

20 
20

1 
1

1 
1
1 
1 
18 
18

24 
18

18 
18 
18 
IB 
IB

18 
18 
18 
18 
18

18

17

17

17

16 
16

15 
15

14 
14

14

18 
14

14 
14 
13 
13 
13

13 
13 
13 
13

13

13

12

12

11
10

11 
11

11

_____

14
10

11

11

11

12

25

22

35 
32

39

37

It

39 
44 
52 
52 
52

51
51 
45 
31

19

20

25

35

46

4B 
50

54

______

15

54 
54 
55 
57 
57

57 
56 
54 
54

50

47

47

46

46

46

68

73

45

96 
92 
90 
98 
83

106 
126 
131 
138

1*7

140

135

123

122

9B

102

______

83

102 
98 
94 
90
as

87
89 
87 
83

76

70

64

51

41

29

28

26

25

27 
35 
31 
28 
24

24 
24 
26 
25

28

52

40

35

28 
21

30

36

3B 
35

21

34 
39 
39 
37 
36

35 
34 
33 
33

34

34

31

30 
30

38 
38

32

31

30

30

AC-FT 45,690



RED RIVER OF THE NORTH BASIN

5-0300. Otter Tall River near Detroit Lakes, Minn.  Continued

DISCHARGE, IN CUBIC FEET PER SECONO. WATEK YbAR UCTOafcft 19o3 TO SEPTEMBER 1964

DAY

L 
2
3 
4

6
T

9
10

12

14

16 
17 
18
19

21 
22 
23
24 
25

26 
27

29 
30 
31

MAX 
MIN

OCT.

29 
28 
28 
27

24 
24

24

22

19

17 
17 
16 
16

16 
16 
16
15 
15

13 
13

11
11 
10

29 
10

NOV.

10 
10 
9.6 
9.2

8.8 
8.3

3.3

7.2

6.S

7.2 
6.8 
6.1 
6.1

6.1 
6.2 
7.0
7.5 
8.0

8.8
a. a

8.3 
7.9

10 
6.1

otc.

8.3 
7.9 
8.3 
8.3

8.3 
8.2

8.5

8.8

.2

1.5
7.9

JAN.

15 
15 
15 
14

13

14

14

14

14 
15 
15 
15

15 
15

15

16 
16

16

13

FEB.

16 
15 
15 
15

15

14

15

14

14 
14 
14 
14

14

14

14 
IS

14

MAR.

15 
15 
15 
15

15

16

16

15
15 
15 
16

IB

29

15

APR.

30 
33 
34 
33

49

90

100 
109 
113 
122

147

30

MAY

113 
115 
124 
133

152

142

142 
142 
145 
162

145

128

113

JUNE

124 
117 
115 
111

98

92

85 
87 
94 
96

94

90

85

JULY

89 
87 
85 
85

104

109

98

87 
83 
79 
74

68 

60

50 

44

44

AUG.

47 
45 
43 
41

32

28

14

15

15 
15 
14 
13

20 
21 
20

16

18 

23

13

SEPT.

2b 
24 
21 
17

19 
24

24

20

19

20 
19 
18 
18

18 
19 
29
31
29

28

25

17

1 
2 
3 
4
5

7 
8

10

12 
13
14 
15

16
17
18

20

22 
23

25

27

29 
30 
31

MAX 
MIN

25 
24 
23 
24

24 
24

24

24 
24
24 
24

23

23

22 
22

21

21 
21 
22

25 
21

OISCHAF

22
22 
22 
22

22 
22

23

28 
28
28 
28

23

21

20 
20

20

22 
22

28 
20

23 
24 
25

24 
23

22

22

22

24

28

30 
30

30

30 
30 
30

21

29 
28 
28

26 
25

25

24

23

24

25

26 
26

26

25 
25 
25

788

23

25 
25 
25

28

28

26

26

27

27

26 
25

24

zm

24

26 
26 
26

30

31

32

36

36

34

33 
32 
32

32

32 
33 
33

26

34 
35 
42

150

113

131

145

164

182 
187 
190

187

177
180

34

180 
182 
1B2

193

90

196

187

185

182 
180 
182

187

187 
182 
182

180

182 
182 
187

236

258

258

251

239

230 
221 
212

201

185 
177

177

180 
180 
167

145 
135

119

115 

111

102

98

92 
92 
89
85

79

87 
89 
94

180 
79

90 
87 
81

81 
76

61
59

50 

48

33

25

26 
24 
27
29

26

36 
34
30

1,581

90 
24

28 
26 
24 
23
21

20 
19

23 
24
28 
30

29

31

30

30 
32 
35
38

39

40 
49

860

49 
17

Note. No gage-height record Jan. 14 to Mar



64 RED RIVER OF THE NORTH BASIN

5-0405. Pelican River near Fergus Falls, Minn.

Location. Lat 46°20'1Q", long 96"07'00", in NE^ sec.17, T.133 N., R.43 W., on left bark 990 ft 
Irevised) downstream from bridge on U.S. Highway 52, 3 miles northwest of Fergus Falls, and 
7-j miles upstream from mouth.

Drainage area. 482 sq mi.

Records available. June 1909 to December 1912, July 1942 to September 1965.

Gage. Water-stage recorder. Datum of gage is 1,176.98 ft above mean sea level, datum of 1929 
(levels by Minnesota Highway Department). June 19, 1909, to Dec. 31, 1912, staff gage at site 
1 mile downstream at different datum. July 1, 1942, to Nov. 6, 1955, staff gage and Nov. 7, 
1955, to Sept. 30, 1963, water-stage recorder, at site 900 ft upstream at datum 3.00 ft higher.

Average discharge.--26 years, 73.2 cfs (52,990 acre-ft per year). Figures published in WSP 1708 and 
1728 are in error; they should be as follows: 21 years (1909-12, 1942-60), 71.7 cfs (51,910 
acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963

1965

a Maxl 
b Maxl 
c Maxl 
d Maxl

Date

Apr. 24 1961 
May 24 1962 
Mar. 29 1963 
May 8 1964 
Apr. 9 1965

mum gage height for y 
mum gage height for y 
mum gage height for y

Maximum

Discharge 
(cfs)

135 
365 
230 
274 
551

ear, 4.28 ft Fe 
ear, 4.98 ft Ma 
ear, 4.75 ft Ma 
ear, 5.54 ft Ap

Gage height 
(feet)

a 2.33 
b 3.45 
c 4.11 
d 4.47 
e 6.73

b. 24, 1961, ba 
r. 21, 1962, ba 
r. 17, 1963, ba

Ml

Date

Dec. 12-19, I960 
Feb. 7-14, 1962 
Feb. 4-9, 1963 
Dec. 21, 22, Iq63 
Oct. 26-30, 1964

ckwater from lee. 
ckwater from Ice. 
ckwater from Ice.

nlmum dally

Discharge 
(cfs)

6.4 
.90 

26 
12 
21

Gage height 
(feet)

:

gage height for year, 6.73 ft Apr.

1909-12, 1942-65: Maximum discharge, 756 cfs Mar. 29, 1943 (gage height, 8.53 ft, present 
datum); maximum gage height observed, 8.60 ft Mar. 28, 1950 (backwater from ice, present datum); 
no flow for many days in 1946, 1949-50.

Remarks. Records good except those for winter periods, which are fair. Flow affected by storage in 
lake above station.

Revisions (water years).  WSP 955: Drainage area. WSP 1728: 1958.

i
2 
3
4
5

6
7 
6 
9 

10

11 
12 
13 
14 
15

16
17 
18

20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MAX 
HIN

34 
32 
31
30 
29

27 
26 
26 
26 
26

26 
26 
26 
26 
26

27 
27 
27

26 
26 
26 
26

27 
27 
28 
28 
28 
27

34 
26

4 
3 
3 
3 
2

1 
1 
0 
8 
7

5 
4 
3 
3 
3

12 
11
10

9.0 
8.9 
8.7 
B.6

8.4 
8.1 
8.0 
7.6 
7.4

24 
7.4

7.1 
T.I
7.0 
7.0 
7.0

7.0 
7.0 
6.8 
6.7 
6.6

6.5 
6.4 
6.4 
6.4 
6.4

6.4 
6.4 
6.4

6.5 
6.6 
6.8 
7.1

7.5 
7.8
8.3 
8.8 
9.5 

10

10 
6.4

11 
12 
12 
13

15
15 
16

18 
18

19

19 
19

19 
9 
9 
9

8 
8 
8
a
8
a

11

18 
18 
19

20 
20 
20

21
22

22

22 
22

23 
23 
23

23 
23
24

     

18

24 
24 
25

33 
40 
42

44 
44

45

46

48 
51 
54

56 
57 
58 
TT 
65 
62

24

55
53 
52

54 
56 
57

57 
59

6B

81

96 
129

112
98 
92 
90 
83

52

80 
76 
74

84 
92 
96

84 
87

112

117

105

105 
105 
101 
98 
96 
93

69

90
87 
84

64 
61 
57

52 
51

49

43

38

35 
32
30 
32 
33

30

36 
38 
41

39 
39 
39

36 
34

34

27

24

21
20 
21 
23 
33 
30

20

28 
27 
23 
20

19 
18 
18

16 
15

15

13 
15

14

12 
12 
12 
11 
9.7 
9.0

484.7

28
9.0

8. 
8. 
8. 
8. 
9.

9.7 
9.0 

11

30 
28

23

18 
18

14

15 
14 
14 
12 
12

485.9

34 
8.7

MAT YR 1961: TOTAL 12,812.5 AC-FT 25,410



RED RIVER OP THE NORTH BASIN

5-0405. Pelican River near Fergus Falls, Mlnn. --Continued

i
2 
j

5

7

 ) 

10

11 
12
13 
14 
15

16 
17 
18 
1<> 
20

21 
22 
23 
2* 
25

26 
27 
2B 
29 
30 
31

MAX 
MIN

11 
11
11 
0 
0

0
1 
1
3 
*

14 
14 
14 
14 
15

15 
16 
16

14 
15 
14 
14 
14

14 
14 
14 
14 
13 
13

16 
10

12 
13 
13 
13 
12

12 
13

14 
15

19

22 
20 
14

19 
21 
12

11 
10 
12 
13 
13

13 
13 
12 
12 
12

22 
10

2 
2
2 
1 
1

0 
0

0 
0

9.6

8.8 
8.4
a. i

7.7 
7.4 
7.2

6.4 
6.1 
5.9 
5.7 
5.4

5.4 
5.4 
5.3 
5.2 
5.1 
5.0

12 
5.0

5.0 
4.9 
4.9 
4.8 
4.7

4.7 
4.5

3.8 
3.5

3.3

3.2 
3.1
2.6

2.6 
2.5 
2.4

1.8 
1.7 
1.5 
1.4 
1.3

1.3 
1.2 
1.2 
t.l 
1.1 
1.0

5.0 
1.0

.0 

.0 

.0 

.0 

.0

1.0

.90 

.90

.90

1.0

.0 

.0 

.0

.0 

.0 

.0 

.0

.0

.0 

.0

.0

1.0 
.90

1.0 
1.0 
1.0 
1.0 
1.0

1.1

1.5

1.5

1.6

1.7

1.8 
1.9 
2.0

4.0 
7.2 
8.4 
9.5 

11

12 
13 
14 
16 
IS 
21

1.0 
325

135

138

135

128

128 
137

129

l£2 
120

137

30

137

126

197 
211

270

344

322

282

122

266

305

307 
348

305

291

235

JULY

261

239

224 
217

246

2?4

211

187

187

AUG.

165

189 
185

177 
175

157

147

141

119

119

SEPT.

15 
19

61

59 
55

155 
149

129

120

126

126

112

1 
2 
3 
4 
5

7
a
9 

10

11

13 
14

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
8 
9 
0 
1

MA 
MIN

124 
124 
122

122

124 
128 
126 
124 
120

119

117 
117

112 
110 
110 
109 
104

98 
99 
98

96 
96

92 
93 
90

128 
90

90 
92 
90

90

90 
93 
85 
88
88

98

95 
93

92

82 
85 
80

85 
85 
85

85
90

78 
78

98 
78

76 
76 
76

70 
68

62 

58

58 
56

56

54 
54

50
50

48 
48

46 
46

46

46 
46 
46

44 

42

42 
40

40

40 
38

36 
36

34 
34

30 
30

30

28 
28 
28

28

28 
28 
28 
28 
28

28

30

32 
32

33 
34

=:

26

36

40

42

46 
47 
48

52

52

75 
90

110 
140

200 
190

36

180

170

13T

138 
136 
137

146

121 
123

133 
126

13T

121

121

116

114

118 
114 
113

118

100 
98 
89

89 
120

120 
137

89

177

200 
184

191

182 
178 
166

139

120 
118 
118

111
109 
108

111

106

1C8

103 
100

9?

8<J 

8?

6B

66 
64 
61

(4 
62

60 
62 
60

81
85 
8? 
64 
68
5*,

108 
56

64

68 
63 
SB

58

54 
54

55

53 
52 
51

53 
52

50

54 
53 
53

53 
54 
55 
55 
5T 
60

68 
50

62

88 
7* 
64

63

61
50

50

50 
52 
54

55 
55

4B

56 
56 
56

54 
52 
52 
50 
45

88 
45



RED RIVER OP THE NORTH BASIN

5-0405. Pelican River near Fergus Palls, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECUNPt MATES YFAR OCTOBER 1963 TG SEPTEMBER

1
2 
3
4 
5

6
7 
8

10

11 
12 
13 
14 
15

16 
IT 
13 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MEAN

KIN

43 
41

39

38 
37

36 
35

31 
31

32

33 
33 
32

31
30 
29 
29 
28 
27

27

26 
26

24

24 
24

24 
24

22 
22

22

22 
24 
25

25 
25

24

20

22 
23

22

8

7
6

13 
13

12

13 
13 
13

14 
14

14 

14

12

15 
15

16

15 

16

18 

19

19 

21

20 
21

22 

23

24 
24

25

26

28

28 
28

28

30 
30

32

36

40 

40

60

70 
35 
90

211 

222

227 
224 
219

214

85 
80

182 
ISO 
175

113

133

90

36 
32 
78 
1i

70

57

38

35 
34

37 
37 
37 
36

33

33

33

33 
33

33 
32 
31 
30

31

30 

30

30 

31

37

36

980

1 
2 
3 
4 
5

b 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MEAN 
MAX

35 
33

32

27 
27

25 

24

24 
24

24 
22 
22 
22 
22

21

21

22

25.8

22
24

24

26 
26

33

30 
28

25 
24 
23 
23 
22

22

22

_____

26.2

22

24

26 
26

25

24

24 
23 
23 
23 
23

23

24

25

24.3

26

28

28 
28

27

28

30 
30 
30 
31 
31

30

29

29

28.2

29

36

38

41
42 
41 
40 
39

38

_i ____

36.0

37

42

53 
52 
52 
52 
52

5L

52

54

48.1

APR.

62

535

232 
230 
227

222

208

_____

28T

208

240

260 
257 
268

279

260

251

249

265

361

285

235 
230 
222

203

200

_____

268

185

188 
175

151 
146

140
13B 
135
130

128 
125 
122

122

119

115

146

110

104 
100

92

88 
84

80 
78 
BO 
78 
78

75 
73 
70

72

75

77

87.1

SEPT.

75

68

63 
bl

60 
75

77 
84

94 
104 
104 
104 
100

104 
106 
108

100 

98

98 
113

85.6 
113
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5-0459.5. Orwell Reservoir near Fergus Palls, Mlnn.

Location.  Lat 46°1S'55", long 96°10'40", In SWir sec.26, T. 132 N. , R.44 W. , at dam on Otter Tail 
River at outlet of Orwell Reservoir, 7 miles southwest of Fergus Falls, Minn.

Drainage area.  1,830 sq mi, approximately. 

Records available. March 1953 to September 1965.

Gage.--Water-stage recorder. Datum of gage is 1,000.00 ft above mean sea level, adjustment of 1912. 
Gage readings reduced to elevations above mean sea level.

Extremes. Maximums and minimums (contents in acre-feet, elevation in feet) for the water years 
1961-65 are contained in the following table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum
Date

Nov. 8, 1960 
June 17, 1962 

(ai 
Sept. 30, 19.64 
Oct. 3, 1964

Contents
12,350 
16,920 
14,100 
15,690 
15,650

Elevation
1,068.35 
1,072.38 
1,070.00 
1,071.37 
1,071.33

Minimum
Date

June 19, 1961 
Mar. 25, 1963 
May 26, 1963 
July 6, 1964 
Mar. 29, 1965

Contents
4,480 
1,060 
1,040 
1,000 

910

Elevation
1,057.75 
1,048.28 
1,048.22 
1,048.00 
1,047.39

a Oct. 30, 1962, Sept. 18, 1963.

1953-65: Maximum contents, 16,920 acre-ft June 17, 1962 (elevation, 1,073.38 £";; minimum 
(after initial filling), 844 acre-ft Aug. 26, 27, 1953 (elevation, 1,046.96 ft).

Remarks.--Reservoir is formed by earth dam with concrete spillway with one taintor gate; storage 
began in March 1953. Capacity at elevation 1,070 ft, revised (maximum operating stage) Is 14,100 
acre-ft of which 13,100 acre-ft is controlled storage above elevation 1,048 ft (mi-imum operating 
stage). Dead storage, 210 acre-ft. Figures given herein represent total contents. Reservoir is 
used for flood control and to increase low flow for water supply and pollution abatement.

Cooperation. Records furnished by Corps of Engineers.

MONTH-END ELEVATION AND CONTENTS, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1965

Date

Oct. 31, 1960.......

Dec. 31.............

Calendar year 1960

July 31 .............

Sept. 30.............

Water year 1961. .. 

Oct . 31 .............

Dec . 31 .............

Calendar year 1961

Feb. 28.............
Mar. 31.............

Sept. 30.............

Water year 1962...

Calendar year 1962

Water year 1963...

Elevation 
(feet)t

1,068.20 
1,068.12 
1,067.00

-

,065.94 
,063.45 
,060.00 
,060.07 
, 058. 90

,059.70 
,O64.20 
,065.90

-

,064.03 
,059.48 
,055.30

~

,051.70 
,054.83
,050.68 
,051.45 
,069.50 
,068.85 
,067.00 
,054.00 
,064.22

-

,069.92 
,069.68 
,065.43

-

,055.93 
,052.82 
,051.11 
,049.48 
,049.35 
,054.64 
,053.44 
,064.39 
,069.71

-

(acre -feet)

12,200 
12,120 
11, 100

-

10, 150 
8,160 
5,750 
5,800 
5,100

5,570 
8,760 

10, 120

-

8,620 
5,440 
3,340

'

1,960 
3,130
1,650 
1,880 

13,550 
12,850 
11,100 
2,800 
8,780

-

14,010 
13,750 
9,740

-

3,620 
2,340 
1,780 
1,320 
1,290 
3,060 
2,580 
8,910 
13,780

-

Change In 

(acre-feet)

+2,300 
-80 

-1,020

+80

-950 
-1,990 
-2,410 

+50 
-700

+810 
+3,190 
+ 1,360

+220

-1,500 
-3,180 
-2,100

-7,760

-1,380 
+ 1,170
-1,480 
+230 

+ 11,670 
-700 

-1,750 
-8,300 
+5,980

-1,340

+5,230 
-260 

-4,010

+6,4OO

-6,120 
-1,280 
-560 
-460 
-30 

+1,770 
-480 

+6,330 
+4,870

+5,000

Date

Calendar year 1963

Water year 1964 . . .

Dec. 31.............

Calendar year 1964

Jan. 31, 1965....... 
Feb. 28........ .....
Mar. 31.............

Sept. 30.............

Water year 1965...

Elevation 
(feet)t

,070.65 
,O68.48 
,061.86

-

,058.04 
,058.71 
,060.88 
,061.19 
,057.53 
,048.44 
,049.03 
,065.60 
,071.30

-

,070.00 
,068.80 
,063.12

-

,058.68 
,055.15 
,049.56 
,064.49 
,063.42 
,060.90 
,063.61 
,067.22 
,070.28

-

Contents 
(acre -feet)

14,850 
12,480 
7,000

-

4,620 
4,990 
6,320 
6,530 
4,360 
1,090 
1,210 
9,880 
15,61O

-

14,100 
12,800 
7,900

-

4,970 
3,270 
1,340 
8,990 
8,140 
6,340 
8,290 
11,300 
14,420

_

Change In 

[acre- feet)

+1,070 
-2,370 
-5,480

-2,740

-2,380 
+ 370 

+ 1,330 
+210 

-2,170 
-3,270 

+ 120 
+8,670 
+5,730

' +1,830

-1,510 
-1,300 
-4,900

+900

-2,930 
-1,700 
-1,930 
+7,650 

-850 
-1,800 
+1,950 
+3,010 
+3,120

-1,190

t Elevation at 2400 hours.
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5-0460. Otter Tail River below Orwell Dam, near Fergus Falls, Minn.

Location. Lat 46°12'35", long 9611'05", in NE^ sec.34, T.132 N. , R.44 W., on left bank 0.7 mile 
downstream from Orwell Dam, 6.1 miles downstream from Dayton Hollow Dam, 8 miles southwest of Fer 
gus Falls, and 11.1 miles downstream from Pelican River.

Drainage area. 1,830 sq mi, approximately.

Records available.--October 1930 to September 1965. Prior to October 1952, published as Otter Tail 
River below Pelican River, near Fergus Falls. Monthly discharge only for some periods, published 
in WSP 1308.

Sage. Water-stage recorder. Datum of gage is 1,029.65 ft above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Oct. 11, 1930, to Nov. 17, 1933, at same site at datum 2.00 ft 
higher; Nov. 18, 1933, to Mar. 21, 1953, at site 6.1 miles upstream at datum 40.30 ft higher.

Average discharge. 35 years, 263 cfs (190,400 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in tre following

year

1961 
1962 
1963 
1964 
1965

Date

May 23, 1961 
June 26, 1962 
June 17-18, 1963 
May 11, 1964 
June 14, 1965

Maximum

Discharge 
(cfs)

664 
1,260 

745 
861 

1,330

Gage height 
(feet)

3.44 
4.40 
3.65 
3.73 
4. 74

Date

Sept. 6 1961 
Jan. 4 1962 
July 19 1963 
Aug. 26 1964 
Oct. 14 1964

Minimum

Discharge 
(cfs)

45 
50 
62 
10 
30

ttage height 
(feet)

2.06 
1.96 
2.04 
1.82 
2.00

1930-65: Maximum discharge, 1,710 cfs June 17, 1953 (gage height, 5.60 ft, backwater from 
aquatic vegetation); minimum, 1.0 cfs May 2, 1934, Sept. 30, 1935; minimum daily, 1.6 cfs Feb. 7, 
1937.

Remarks. Records good except those for periods of no gage-height record and those for winter peri- 
ods, which are fair. Plow regulated by Orwell Reservoir beginning Mar. 21, 1953 (see station 
5-0459.5), and powerplants upstream. Records of chemical analyses for the water years 1961-63 and 
1965 are published in reports of the Geological Survey.

Revisions (water years). WSP 785: 1934(M). WSP 1208: 1947(M). WSP 1308: 193l(M).

1
2

4 
5

6 
7

9 
10

11 
12

14 
15

n 
is
20

28

30 
31

MEAN

MIN

87 
87

90 
90

85 
85

82 
82

85 
85

85 
85

133 
133

103

82

129 
126

129 

129

133

135

133

130 

132

13B

137

138

140

167

1T3

168

15*

20O

233 261 316 386 
381

169 
169

ITS

9

7 
6

55 
56

51

51
5,840

112

105 
98

102

105 
105

105 

109

80.6

46 
4, BOO

CAL YR 1960: TOTAL 115,225
AC-FT 138,900

Note. No gage-height record Jan. 13 to Feb. 15, Feb. 17 to Mar. 28.



RED RIVER OF THE NORTH BASIN

5-0460. Otter Tail River below Orwell Dam, near Fergus Falls, Minn.--Continued

DISCHARGE IN CUBIC FEET PER SECONO, MATER YEAH OCTOBEK 1961 TO SEPTEMBER 1962

1

3 
*
5

7 
a
9

10

12 
13 
14
15

17
18

20

21 
22 
23
24 
25

26 
27
28 
29 
30 
31

HIM

109

105 
105
105 

105
105
105 
105
102

98 
98 
102
98

98

95 
95

95

92 
92 
Q2

92

98

105

109 

115
122 
119 
119
115

112 
112 
115

115

112 
112

112

95 
95 
95

95

92

90

90 

90
90 
90 
90
90 

90
90 
90 
90

90

90 
90

90

83 
SI 
78 
76

76

72

66

70

70 
72

30 
BO 
SO

90

90
90

90 
82 
86 
87

64

85

82

90 
93
38

88 
94

96

96

    

82

118

124

170 
187

214 
210

210

283

382

392

377

449 
449

444 
439

428

418

449

449

492

460 
413

382 
387

609

949 
943

943

943

590

883

1,140

1,170

1.140

883

1,110

1,110

1,060

L.OOO

889

991 
1,040

1,020

979

943

943 
1,040

997

860

481

534 

524

428 
397

408

41J 
18
18 

87
72 
77 
82
87

428

492

502

465 

4o 5

444

CAL YR 1961:

1
2

4 
5

7

9 
10

11 
12

14 
15

19

23

28

30 
31

MEAN

KIN

455 
460

455 
460

455

312

387

444

4L8

418 
418

418

297

316

_____

316

312

326

351

341

252

191

183

187

202

198

______

260 
288

439

513

408 
481

476 
428

455 
455

______

486

444 
428

423 
423 
428

418

492

307

728

680 
663

620

- _____

90

JULY

545 
518

408

205

274 
243
226

252

260

360

205

AUG.

210

195 
195

19 L

161

157

106 
106
106

75 
75

75

141

75

SEPT.

75 
78

78 
78

80 
80

BO 
BO

83 
83

243

247 
247
247

187 
1ST
187

156

75



RED RIVER OF THE NORTH BASIN

5-0460. Otter Tall River below Orwell Dam, near Fergus Falls, Minn.--Contirued

l
2 
3
4 
5

6 
7 
8 
9 

10

11 

13

16

19 
20

22

26

28

30 
31

MIN

187

219

214
230

230 

235

235 
235

224

187

205

201

187

205

201

201 
205

205 

Z10

165 
165

169

157

173

157

173

173

169 
165

165 

169

187 
187

186

160

160

160

160

160

160

165 
170

170 

170

175

178 

180

180

178

160

78

78

78 
82

91

82

82

126

62

_____

64

71

76

246

187

187

380 
3BO

576

732

855

814

796

755

630

446

362

350 

356

251

240

210

58 
55

73

66

55

62

64

71 
110

153

161

161

161 
161 
161 
161

_____

1

3 
4

6 
7
8

10

11 
12

14 
15

18 
19

25

28

MAX 
MIN

165

356

223 
235

256

172

155

214

362 
155

201

201

196 
196

191

224

224

235 
191

230

230

230 
224

224

230

240 
224

235

230

230

210

235 
196

187

178

178

201

201

191 

196

246

208

222 

261

27*

418 

593

762

800

850

MAY

866

860 

855

,050

,090 

961

JUNE

1,140

1,230 

1,080

,160

1,156

JULY AUG.

1,040 550

811 4B6

811 492 

833 *92

680 408

680 372

669 372 
588 377

561 326

731 420 

455 326

SEPT.

307

31 
31

31 
31 
29

481

513

524

497
449

11,949 
398

256

1,280 HIN 155
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5-0500. Bols de Sioux River near White Rock, S. Dak.

Location. Lat 45°51'45", long 96°34'25", in SW^SW£ sec.27, T.128 N., R.47 W., on left bank just 
downstream from Big Slough Outlet, 300 ft downstream from White Rock Dam, 4 miles south of White 
Rock, and 5 miles northwest of Wheaton, Minn.

Drainage area. 1,160 sq mi, approximately. 

Records available. October 1941 to September 1965.

Sage. Water-stage recorder. Datum of gage is 960.00 ft above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Jan. 14, 1943, staff gage at same site at datum 0.11 ft 
lower. Jan. 15, 1943, to Sept. 30, 1963, water-stage recorder at present site at datum 0.11 ft 
lower.

Average discharge. 24 years, 83.8 cfs (60,670 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following 
in the following table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Sept. 14, 1961 
Aug. 6, 1962 
June 18, 1963 
Apr. 22, 1964 
June 9, 1965

Discharge 
(cfs)

125 
1,620 

945 
209 

1,320

Gage height 
(feet)

a 5.05 
a 11.41 
a a. 54 
b 5.44 
11.05

Minimum

Date

Many days 
do. 

Aug. 16, 1963 
Many days

Discharge 
(cfs)

0 
0 
.90 

0 
0

Gage height 
(feet)

j

Present datu 
b Maximum gage height for year, 6.34 ft Mar. 3, backwater from ice.

1941-65: Maximum discharge, 1,620 cfs Aug. 6, 1962 (gage height, 11.41 ft, present datum); no 
flow at times in most years.

Remarks. Records good except those for periods of shifting control and those for winter periods, 
which are fair. Plow regulated by Lake Traverse-Bois de Sioux Flood Control and Water Conserva 
tion project (available capacity for flood control, 137,000 acre-ft). Records of chemical analy 
ses for the water years 1964-65 are published in reports of the Geological Survey.

DISCHARGE. IN CUBIC FEET PtR SECOND. WATER YEAR OCTU3ER 1960 TO SEPTEMBER 1961

1
2
3
<t
5

6
7
a
9

10

11
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
a
9
0
1

TO At
ME N
MA
MIN
AC-FT

.10
0
0
0
0

0
.20

0
0
0

0
0
.20
.40
.20

.10
0
0
0
0

0
0
0
.10

0

0
0
0
0
0
0

1.30
.042
.40

0
2.6

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0.

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
     
    

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.20

1.0
2.5
3.5
4.6
4.8

4.7
4.4
4.2
4.3
4.5
4.7

43.40
1.40
4.8

0

5.2
8.3
6.4
9.5
4.6

2.6
7.2
9.2
6.8
5.6

.60
3.7

11
3.5
2.6

4.4
2.1
6.2

18
7.7

7.2
3.3
1.0
2.3
4.8

4.6
4.4
2.3
3.8
2.1

     

161.00
5.37

18
.60

1.5
1.7
1.9
2.9
2.9

5.6
8.6
5.6
5.2
6.2

6.6
4.2
8.6

12
14

12
8.3

10
10
9.5

7.9
7.5
7.7
6.6
3.7

4.0
5.4
4.8
3.3
6.2
3.3

197.7
6.38

14
1.5

1.5
1.0
1.5
1.4
1.5

2.1
1.5
1.2
.80
.50

.60

.50

.60
1.2
3.7

2.3
1.5
.70
.50
.30

.10

.10
0
0
0

0
0
0
0
0

    

25.10
.84
3.7

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.10

.60

.20

.50
0

0
0
0
0
0
0

1.40
.045
.60

0

0
0
0
0
0

0
0
0
0
0

0
3.3
1.5

16
9.5

7.0
4.4
3.3
2.4
2.6

1.4
1.4
.70
.70
.50

.10

.10

.40

.40
0

     

55.70
1.86

16
0
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5-0500. Bois de Sioux River near White Rook, S. Dak. --Continued

l
2 
3
4 
5

6 
7 
8 
9 

10

1 
2
3 
4 
5

6 
7
a
9
0

1 
2 
3
A 
5

b
7 
B 
9 
0 
1

TO AL 
ME N 
MA 
MIN 
AC-FT

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0
a
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0
a
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0

_____

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
.10 
.30 
.60 

1.5 
1.9

4.40

1.9 
0 

a. 7

Z.i 
2.4 
2.5 
2.7 

12

50 
110
lao
200 
165

125 
87 
97 

140 
148

115
106 
102 

70 
48

50 
47 
44 
44 
42

34
38 
38 
45

445 
2.2

474

220 

51

568 
467

83 
58

490 
486

639 
51

111

718

941 
1,070

,170 
,170

,160

1,240 
111

i'oto

,350

,270

985 
1,120

,300 
,290

,290 
.480

1,430 
120

1,420

1,150

90 
84

76 
82

86 
82

1,600 
469

496

381

181

148

134 
13J

12n 
101 

78 
73

493 
73

CAL YR 1961: TOTAL 484.30 MEAN 1.33 MAX

1

3
4

7
8
9

10

1
2
3
4
5

b
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

ME N

MIN

69

69
68

66
66
65
65

63
63
64
65
67

60
61
59
37
26

25
20
21
22
21

22
18
13
8.7
4.8
4.8

45.7

4.8

4.0

6.3
3.4

3.3
8.1
7.1
8.1

7.6
8.7
9.0
6.4
4.2

4.4
7.6
8.7
9.0

11

8.4
7.6
8.4
9.3
9.0

12
13
12
10
8.7

     

7.69

3.1

13

14
7.6

5.9
5.5
5.3
5.1

5.0
4.9
4.9
4.9
4.9

4.9
4.8
4.8
4.7
4.6

4.5
4.4
4.2
4.0
3.8

3.7
3.7
3.6
3.6
3.6
3.6

5.48

3.6

3.6

3.5
3.5

3.6
3.6
3.6
3.6

3.6
3.6
3.5
3.5
3.4

3.4
3.4
3.4
3.4
3.4

3.4
3.4
3.5
3.5
3.5

3.5
3.5
3.6
3.6
3.7
3.8

3.52

3.4

4.0

4.7
5.3

8.2
8.5
8.7
8.9

8.9
8.9
8.8
8.8
8.7

8.7
8.9
9.1
9.2
9.1

9.0
9.0
8.9
8.9
9.0

9.1
9.3
9.5

      
      
      

8.16

4.0

9.7

10
10

10
10
10
10

11
12
13
14
16

17
17
18
18
18

18
18
19
24
29

31
32
29
26
35
30

17.6

9.7

30

37
36

46
32
28
35

74
78
142
151
152

213
225
207
211
205

204
195
141
106
96

84
79
76
75
71

     

104

28

79

62
54

43
32
31
30

29
32
37
35
35

36
40
37
38
40

37
36
34
36
40

36
38
46
43
42
55

42.3

29

52

232
242

348
390
457
491

360
375
567
758
818

888
930
936
903
862

832
810
790
760
680

620
588
513
461
443

     

558

52

418

302
287

96
93
88
86

81
79
31
6.6
8.7

8.1
7.9
6.8
7.3
7.9

6.8
6.4
6.8
6.4
9.3

11
30
24
23
22
20

75.3

6.4

19

19
23

12
13
9.3

10

9.3
5.0
3.5
6.4
6.2

3.5
4.6
5.9
3.9
4.4

5.5
4.4
4.4
5.2
5.0

7.6
5.0
3.5
2.9
2.6
2.7

8.38

2.6

.7

.;

.4

.9

.0

.6

.0

.9

.8

.5

.9

.0

.4

.1

.2

.2

.7

.2

.4

.4

.9

.7

.6

.8

.5

.8

.7
     

3.73

1.2

AC-FT 232,000



RED RIVER OP THE NORTH BASIN 73

5-0500. Bois de Sioux River near Wiibe Rock, S. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1963 TO SEPTEMBER 196*.

1
2
3

5

 
7
8
9

10

11
12
13
1*
15

17 
LB

20

21

23

25

26
27
28
29

MEAN 
MAX
MIN

1.6
1.7
1.9

1.7

1.2
1.2
1.2
1.0
1.0

.90
1.1
1.3
1.1
1.1

1.1 
1.1

1.0

1.7

3.2

l.b

1.4
1.3
1.3
2.8

3.2
.90

1.1
2.4
1.0

1.0

1.0
1.1
1.0
1.0
1.0

1.0
1.0
1.0
.80

1.1

.90 

.90

1.0

l.l

1.4

1.3

1.2
1-3
1.4
1.4 
1.4

2.4
.80

1.3
1.2
1.2

1.1

1.1
1.1
1.0
.90
.BO

.80

.70

.70

.70

.60

.60 

.60

.60

.60

.60

.60

.60

.60

.50

.50

1.1
.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50 

.50

.50

.40

.40

.40

.40

.40

.40

.30

.50

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20 

.20

.20

.20

.20

.20

.20

.20

.20

.20

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.30 

.30

.30

.30

.30

.30

.30

.30

.30

.30

.40

.20

.40

.50

.60

1.0

3.5
13
41
68
71

56
48
89

122
148

113 
125

L59

L67

204

199

197
195
190
180

206
.40

L67
156
L52

147

156
140
127
122
116

100
97

101
94
89

85
80

79

78

65

65

52
49
50
47 
40

107
40

39
40
36

41

36
27
3t>
15
21

33
24
13
11
11

18 
33

7.7

8.6

11

18

9.6
16
17
12 
1.6

41
1.6

8.9
6.2
5.0

12

11
8.9
5.0
5.7
6.2

13
16
12
9.2
12

5.0 
.70

2.2

.20

2.6

.50

1.0
8.8
.30
.10 
.20

16
.10

A'JG.

.30

.20

.10

.50

.20

.10
0
0
0

0
0
0
0
0

0
0

0

0

0

0

4.4
1.3
1.3
1.3 
1.3

4.4
0

SEPT.

1.2
1.3
1.3

1.3

1.2
1.6
1.2
3.0
1.7

1.4
1.3
L.I
1.3
l.l

.1 

.0

.0

.0

.3

.1

.4

.1

.0

.90 
2.2

38.90

3.0
.90

10 to Sept. 15.

DISCHARGE, IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7

9
10

11 
12
13
14 
15

16 
17
18
19 
20

21 
22
23
24
25

26
27
28
29
30
31

MEAN
MAX
MIN 
AC-FT

OCT.

1.3
1.0
1.1
1.0
1.2

1.2
1.3 
1.2
1.2
1.3

1.2 
1.2
1.2
1.1 
1.1

1.1 
1.1
1.2
1.2 
1.2

1.2 
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.0
1.0

1.17
1.3
1.0 
72

NOV.

1.0
1.0
1.0
l.l
l.L

l.L
l.l 
l.L
l.l
1.0

1.0 
1.0
1.0
1.0 
1.0

1.0 
1.0
1.0
1.0 
1.0

1.0
1.0 
.90
.90
.90

.80

.80

.80

.80

.80
     

.98
1.1
.80 
58

DEC.

.80

.80

.80

.80

.80

.80

.80 

.80

.80

.70

.70 

.70

.60

.60

.50

.50 

.40

.40

.40 

.30

.30

.20 

.20

.20

.20

.10

.10

.10

.10
0
0

.47

.80
0 

29

JAN.

0
0
0
0
0

0
0 
0
0
0

0 
0
0
0 
0

0 
0
0
0 
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0 
0

FEB.

0
0
0
0
0

0
0 
0
0
0

0
0 
0
0 
0

0
0 
0
0
0 

0
0 
0
0
0

0
0
0

     
      
    

0 
0
0
0
0

MAR.

0
0
0
0
0

0
0
0 
0
0

0
0 
0
0 
0

0
0 
0
0
0 

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

APR.

0
0
0

73
80

90
102

140
180

220

290
310

369

428
444

885

876
851
842

834
815
798
777
749

     

427
885

0

MAY

724
701
667
642
615

601
446

148
146

143

127
124

138

141
131

261

541
610
749

765
773
769
767
765
753

433
773
124

. JUNE

755
B78
942
990

1,040

It 180
L.240

1,300
1,300

1,300

1,290
1,260

1,220

1,180
1,160

1.120

1,050
1,020
979

912
864
834
785
757

     

1,088
1,300

755

JULY

729
701
673
644
617

599
,572

516
486

282

Z74
262

244

225
216

202

194
188
183

75
7.2
8.6

12
11
7.2

309
729
7.2

AUG.

12
15
14
15
17

14
8.6

11
13

14 
11
16
7.5

LI
6.3
6.3
6.6 
6.3

4.7
6.0 
8.3
5.6
7.5

.0

.8

.6

.9

.5

.6

9.30
17

3.5
572

SEPT.

3.3
3.B
2.5
6.2
2.0

2.0
1.6

2.0
1.5

2.0 
2.1
2.5
4.7 
3.1

4.4 
5.3
6.3
6.6 
6.9

6.0
14 
11
11
5.4

6.6
7.2
5.6
8.3

11
     

5.26
14

1.5
313

AC-FT 136,800
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5-0515. Red River of the North at Wahpeton, N. Dak.

Location. Lat 46°L5 I 55", long 96°35'40", in m± sec.8, T.132 N. , R.47 W. , on left bank in Wahpeton, 
  800 ft downstream from confluence of Bois de Sioux and Otter Tail Rivers and at mile 548.6.

Drainage area. 4,010 sq mi, approximately.

Records available. April 1942 to September 1965. Gage-height records collected in this vicinity 
since 1917 are contained in reports of U.S. Weather Bureau.

Gage. Water-stage recorder and concrete and wooden dam. Datum of gage is 943 ft above mean sea
level, datum of 1929. Prior to Aug. 6, 1943, U.S. Weather Bureau staff gage 800 f; upstream, con 
verted to present datum. Aug. 6, 1943, to Oct. 27, 1950, chain gage at present site and datum.

Average discharge. 22 years (1943-65), 516 cfs (373,600 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

a Occi,

Date

June 8 1961 
June 11 1962 
June 11 1963 
May 6 1964 
Apr. 11 1965
rred Nov. 20, 1964.

Maximum

Discharge 
(cfs)

548 
5,650 
3,830 
1,700 
5,690

Oage height 
(feet)

4.72 
13.98 
11.38 
7.39 

14.34

Date

Aug. 25, 1961 
Nov. 3, 1961 
Aug. 30, 1963 
Nov. 23, 1963 
Mar. 19, 1965

Minimum

Discharge 
(cfs)

8 
43 
42 
25 

101

Gage height 
(feet)

2.26 
2.89 
2.36 
2.29 

a 2.98

1942-65: Maximum discharge, 7,130 cfs Apr. 12, 1952 (gage height, 14.99 ft); minimum, 8 cfs 
Aug. 25, 1961 (gage height, 2.26 ft).

Maximum stage known, 17.0 ft in spring of 1897.

Remarks . Records good except those for winter periods, which are fair. 
Reservoir (capacity, 14,100 acre-ft at elevation 1,070 ft above mean 
1912), Lake Traverse (capacity, 137,000 acre-ft, available for flood 
trolled lakes and ponds, and several powerplants.

Plow regulated by Orwell 
sea level, adjustment of 
control), numerous other con-

OISCHARGEt IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2

4 
5

7 
8

10

11 
12

14 
15

16 
17
18 
19 
20

' 21

27

29

31

MEAN

HIN

       

Te

75

78 
78

81

81 
83

84 
84

83 
83
83 
83 
86

91

32

44

48

98.8

144

136

136

101

153

88 
134 
181

91

38

     

125

180

175

160

156

150

140

140

140

135

150

125

140

140

140

145

100

185

185

156

180

185

180

155

190

235

     

_____

181

325

310

281

355

272

241

290

374

403

     

393

4O6

416

409

390

515

466

40O

380

216

____

232 136

227 125

230 101 
218 97

205 6B

176 4i

168 10

163 13

146 13

146 39

43

55

49

52 
54

60 

101

101

108 
110

119

110

      

AC-FT 273i500 
AC-FT 148,600



RED RIVER OP THE NORTH BASIN 75

5-0515. Red River of the North at Wahpeton, N. Dak.   Continued

l
2
3 
* 
5

6
7 
8 
9 

10

11
12

15

Ib 
17 
18 
19 
20

22

24 
25

26 
27 
28 
29 
30 
31

MEAN

MIN

110 
110 
108 
108 
106

106 
106 
110 
112 
119

116 
112

112

112 
108 
110 
110 
110

103

104 
lOt)

108 
10* 
101 
102 
102 
104

99

10* 
101 
65 
99 

127

116 
lib

110 

119

121

108

86 

121

110 
110

91 
73 
79 
85 
90

65

<*5 
104 
101

88 
73

bO 
85

35

BO

65

bS

80 
80 
80 
80 
80 
80

55

80 
80 
81 
83 
75

60

70 

90

85

90

85 
80

60

90

90 

80

100 

100

105

100

80

150

450 1.480 2 360

2,480 
2,500

2,480 
2,500

918

890 
878

87* 
830

818 
846

838 
814

723

685 
682

67*

44,420

CAL *R 1961: TOTAL 72,204

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1 
2 
3 
* 
5

6
7 
8
9

15 

16 

18

25

26 
27
28

MEAN 
MAX 
MIN

5**
530

527 

561
54*

530 

530 

317

284

323 
353 
359

275

407 
*01

398 

407

353 

350 

341

331

3*6 
352 
3*6

214

346 
343

3*0 

180

400 

400 

360

3*0 
360 
350

ISO

4*0 
4*0

410

360 

340 

280

20O 
200 
2OO

200

200 
200

280 

280

180

180

190

240

270

380

700 
750

190

686 
718

560 

588

686

588

567
550

500

525 
511

484

*69

508 
475

*54

88*

1,430

1,2*0 
1,160

830

721

400

236

275
2*8

3*9 
36*

227

223

158

158

126

83 
82

82

48 
50 
54

*8

lol

86

48

83 
82

16*

280

270 
272

272

210 
18* 
182

159 
280 
*8 

9,480
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5-0515. Red River of the North at Wahpeton, N. Dak. --Continued

l
2 
3 
4 
5

7 
8 
9 

10

11
12

16 
17

19 

21

25

30 
31

TOTAL 
MEAN 
MAX 
WIN

180 
178 
182

238

238

194

210 
210

178

212
210 
205

210

172

14B

130

7*

118
100

It) l)

192

148

132

40

150

145 

150

148

154

174 
184

113

17o

182

162 

178

134

     

101

108

107

113

243

184 
203

94

280

900

868

904

210

ItOlO

1,080

908 

904

850

826
alt,
805

805

780

b48

1 30 

724

418

415

39'.

337

2oS 

241

210 
20-

201

205

LOt,

41 
47

40

51 

91

68 
67

37

bO 

70

37
Bl

94

147 

143

154 
158

162
53

DISCHARGE, IN CU.JIC FEET PER SECOND, HATfcR YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2 
3 
4 
5

6 
7
8
q 

10

14

16

19 
20

22

24

30 
31

MEAN 
MAX
MIN

OCT.

154

310

201

182

199 

241

253

199 
199

224 
334 
154

NOV.

194

201

232

145 

200

280

225

214
280 
145

DEC.

225

275

280 

250

240

255 
235

236 
310 
185

215

185

185

200

220

198 
230

185

200

184 
205

195

280 5,560

2,040

2,040 3,210

475

2,020

355

567

331

285 
285

316 

403

651
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5-0516. Wild Rice River near Rutland, N. Dak.

Location. Lat 46 "01'20", long 97°30>40", In SE^SE^ sec.36, T.130 N. , R.55 W. , on right bank 1,000 ft 
upstream from bridge on county highway, 2 miles south of Rutland, and 10 miles upstream f^om Lake 
Tewaukon.

Drainage area. 546 sq mi, of which about 250 sq mi is probably noncontributing. 

Records available. October 1959 to September 1965.

Gage. Water-stage recorder. Datum of gage is 1,197.73 ft above mean sea level, datum of 1929. 
Prior to Dec. 12, 1960, staff gage at same site and datum.

Average discharge. 6 years, 7.11 cfs (5,150 acre-ft).

Extremes. Maximuras and minirauras (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (30 cfs), water years 1961-65

Date

Feb. 28, 1961 
Mar. 27, 1961

Apr. 5, 1962

June 19, 1962 
July 6, 1962

Time

1200

1200
1200

Discharge

* 2.5 

72

87 
* 135

Oage 
height

a 2.48
2.25

4.33

5.25 
5.69

Date

July 21, 1962

Mar. 25, 1963 
Apr. 4, 1963

Apr. 3, 1964

Time

1800

0700 
0900

2100

Discharge

93

64 
* 68

-

Gage
height

5.19

4.32 
4.19

a 4.68

Date

Apr. 6, 1964 
Apr. 25, 1964 
June 22, 1964

May 27, 1965 
June 30, 1965

Time

1000 
0200

0800 
230O

Discharge

42 
* 46 

36

51 
46

Oage 
height

3.52 
3.32

3.58 
3.44

No flow for several months in each year.
1959-65: Maximum discharge, 173 cfs Apr. 13, 1965 (gage height, 4.80 ft); no flow for several 

months In each year.

Remarks. Records good except those for winter periods, which are fair. 

Revisions. WSP 1728: Drainage area.

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1

TOTAL
MEAN
MAX
MIN
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

_____

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
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RED RIVER OP THE NORTH BASIN

5-0516. Wild Rice River near Rutland, N. Dak.   Continued

i
2
3
4
5

b
7
8
9

10

1
i.
3
4
5

b
7
8
9
0

I
2
3
4
5

6
7
i)
9
0 
1

TO AL
HE N 
MA
MIN
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0 
0

0
0 
0
0
0

0
0
0
a
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
o
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
3

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

a
0
0
0
0

0
0
0
0
0 
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
   

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
1.0
5.0

20
30 
40

3.10 
40
0

0
0
3
8
I
5
0
7
4
7

55
57
55
47
40

34
29
28
30
32

29
26
24
22
20

IB
16
14
13
12

71
12

11
10
9.2
3.8
8.2

7.b
7.0
6.4
6.3
6.0

6.1
6.1
b.O
6.1
7.1

8.2
3.8
9.1
9.5

10

11
22
36
46
48

44
50
b2
73
83
87

87
6.0

83
77
74
63
61

3
8
7
b
5

3
0
7

35
34

38
S4
82
86
74

0
I
8
B
9

4
0
6

32
26

86
28

30
29
44
59
78

12b
107
90
78
b4

57
55
55
53
52

50
4B
44
59
71

90
83
B
4
6

B
0
9

b3
55 
47

125
29

39
33
30
28
25

23
20
17
14
13

1
.6
.8

. "9
.9

.2

.0

.9

.b

.1

.7

.2

.5

.1

.7

.5

.3

.2

.2

.0 

.0

39
2.0

2.1
2.1
2.2
2.5
2.6

2.5
2.3
2.2
2.2
3.0

3.8
4.0
3.b
3.5
3.4

3.5
3.4
3.3
3.2
3.1

3.0
3.0
3.2
3.4
3.7

4.3
4.5
4.5
4.8
5.0

5.0
2.1

2.2 MIN 0

1
2
3
4
5

6
7
B
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

TO AL
ME N 
MA
MIN 
AC- FT

.2

.5

.7

.7

.7

.5

.3

.3

.7

.0

.4

.5

.4

.0

.3

.7

.3

.0

.0

.6

.6

.6

.6

.6

.6

.8

.8

.0

.0

.3

.3

14 .0
4 81 

.5

.6

4.5
4.7
5.0
5.3
5.7

5.5
5.5
7.2
6.4
6.5

6.5
6.4
6.5
6.7
6.7

6.7
6.5
6.2
6.0
5.7

5.7
5,7
5.7
5.3
5.4

5.5
5.5
5.5
5.7
5.8

_____

176. O
5.87 
7.2
4.5 
349

GE, IN Cl

5.5
5.5
5.5
5.5
5.0

5.0
4.5
4.5
4.5
4.0

3.5
3.0
2.5
2.5
2.0

2.0
2.5
2.7
2.5
2.5

2.0
2.0
1.5
1.5
1.5

1.5
1.0
1.0
1.0
.80
.80

89.80
2.90 
5.5
.BO

.60

.60

.60

.40

.40

.20

.20

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
a
0
a

0
0
0
0
0
0

3.20
.10 
.60

0 
6.4

PER SECON

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
_ .     
_____

0
0
0
0
0

0, HATtR

0
0
0
0
0

0
0
0
0
0

.20

.10

.10

.30

.50

.20

.20

.20

.20

.80

.60
1.5

15
29
41

32
27
26
24
24
24

246.90

41
0

490

24
23
26
41
21

22
27
27
24
22

20
20
18
17
17

15
15
14
14
16

18
19
20
20
19

17
15
18
22
23

_____

41
14

1.220

22
20
19
18
17

16
5
4
3
2

2
5
4
4
5

14
13
11
10
9.5

8.8
9.5
9.7
9.7
9.2

9.0
15
19
22
22
20

22
8.8 
887

19
18
18
19
19

19
19
19
20
22

29
39
43
39
35

32
30
2B
27
26

25
24
23
22
22

21
20
18
18
17

_____

43
17

5
4
4
3
2

2
3
3
2
2

1
0
9.7
9.0
8.3

8.1
7.4
7.7
8.8

10

9.9
9.5
9.2
8.3
6.9

6.2
6.0
6.0
5.7
5.0
4.7

15
4.7

4.7
5.0
5.0
4.8
4.7

4.7
4.8
5.0
4.8
4.3

4.3
4.2
3.b
3.2
2.8

2.6
2.4
2.2
2.0
1.9

1.7
2.4
3.8
5.2
5.3

5.0
5.0
5.2
5.2
5.2
4.7

5.3
1.7

4.5
5.8
6.4
7.7
8.5

8.5
7.9
6.7
5.8
5.2

4.3
3.6
2.7
2.4
2.3

2.3
2.2
2.2
2.2
2.2

2.2
2.2
2.4
2.6
2.b

2.6
2.4
2.3
2.1
1.9

______

3.89 
8.5
1.9

CAL YR 1962! TOTAL 6.442.60



RED RIVER OP THE NORTH BASIN 79

5-0516. Wild Rice River near Rutland, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1963 TO SEPTEMBER 1964
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RED RIVER OF THE NORTH BASIN

5-0517. Wild Rice River near Cayuga, N. Dak.

Location. Lat 46°07'30", long 97°21'40", on line between sees.29 and 30, T.131 N., R.53 W., on left 
bank 20 ft downstream from county highway bridge, l£ miles downstream from Shortfoot Creek, 
2-j miles downstream from Crooked Creek, and 3-j miles northeast of Cayuga.

Drainage area. 955 sq mi, of which about 390 sq mi is probably noncontributing. 

Records available. May 1956 to September 1965.

Gage.  Water-stage recorder. Datum of gage is 1,095.64 ft above mean sea level, datum of 1929 
 (levels by Bureau of Reclamation). Prior to Oct. 9, 1957, wire-weight gage th-ee-quarters of a 

mile upstream at different datum.

Average discharge. 9 years, 16.3 cfs (11,800 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963

1965

Maximum

Date

Mar. 12 1961 
July 6 1962 
June 10 1963

Apr-. 14 1965

Discharge 
(cfs )

1.2 
1,080 
107 
153 
375

Gage height 
Tfeet)

a 2.77 
8.95 

b 3.95 
4.30 
6.08

Minimum

Date

At times 

do. 

do.

Discharge 
(cfs)

0 
0 
0 
0 
0

Gage height 
(feet)

-

a Maximum gage height for year, 3.56 ft Feb. 20, 1961, backwater from ice. 
b Maximum gage height for year, 4.74 ft Mar. 3, 1963, backwater from Ice.

1956-65: Maximum discharge, 1,080 cfs July 6, 1962 (gage height, 8.95 ft); no flow at times in 
each year.

Remarks. Records good except those for winter periods, which are fair. Some regulation by Pish and 
Wildlife Service reservoirs, of which Lake Tewaukon is the largest. Small diversions for irriga 
tion. Records of chemical analyses for the water years 1961-65 are published in reports of the 
Geological Survey.

Revisions.--WSF 1728: Drainage area.
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RED RIVER OP THE NORTH BASIN

5-0517. Wild Rice River near Cayuga, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER L961 TU SEPTEMBER 1962
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WAT YR 1962: TOTAL 26,473.50 MEAN 72.5 MAX 820

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
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CAL YR 19625 TOTAL 26,555.70 AC-FT 52,670 
AC-FT 7,600



RED RIVER OP THE NORTH BASIN

5-0517. Wild Rice River near Cayuga, N. Dak.--dontinued
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DISCHARGE. IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
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CAL YR 1964: TOTAL 3t709.00



RED RIVER OP THE NORTH BASIN

5-0530. Wild Rice River near Abercromble, N. Dak.

Location.  Lat 46°28'05", long 96°47'00", In NE^NE^ sec.36, T.135 N. , R.49 VJ. , on right ba~ik 420 ft 
upstream from bridge on county highway, three-quarters of a mile upstream from rubble misonry dam 
which serves as control, 3^ miles northwest of Abercrombie, and 7 miles downstream from Antelope 
Creek.

Drainage area (revised). 2,080 sq ml, of which about 590 sq ml Is probably noncontrlbutln^.

Records available.--April 1932 to September 1965. Monthly discharge only for some periods, published 
In WSP 1308.

Gage. Water-stage recorder and masonry control. Datum of gage Is 907.94 ft above mean sea level, 
aatum of 1929. Prior to Dec. 7, 1939, chain gage at site 420 ft downstream at datum 5.0 ft lower. 
Dec. 7, 1939, to Nov. 24, 1952, staff gage at site three-quarters of a mile downstream from 
present site at present datum.

Average discharge. 33 years, 64.2 cfs (46,480 acre-ft per year); median of yearly mean discharges, 
30 cfs (21,700 acre-ft per year).

Extremes.--Maxlmums and mlnlmums (discharge In cubic feet per second, gage height In feet).

Annual maximum discharge (*) and peak discharges above base (300 cfs), water years 1961-65

Date

Mar. 3, 1961

Apr. 8, 1962 
Apr. 14, 1962 
May 17, 1962 
May 25, 1962

Time

2330

1700 
1500

Discharge

* 36

1,350 
1,100 

771 
2,880

Gage 
height

2.20

6.40 
16.70

Date

June 11, 1962 
July 9, 1Q62 
July 21, 1962 
Aug. 12, 1962

June 3, 1963

Time

0100
1630
2100 
1600

0900

Discharge

2,780 
" 3,610 

3,140 
797

874

Qage 
height

16.42 
al8.45 
blS.OS 

6.83

7.09

Date

June 13, 1963 

Apr. 17, 1964 

Apr. 12, 1965

Time

1620

1200 

1100

Dlscf arge

* 1,160 

* 415 

« 2,820

Oage 
height

10.21 

3.65 

16.50

a Occurred July 10, 1962. 
b Occurred July 22, 19b2.

No flow at times In each year.
1932-65: Maximum discharge, 5,500 cfs Apr. 2, 1943 (gage height, 21.02 ft, from floodmark); 

no flow at times in each year. Flood In spring of 1897 reached a stage of 27.5 ft, present site 
and datum, from floodmarks pointed out by local residents.

Remarks. Records good except those below 20 cfs, which are fair. Some regulation by Pish and Wlld- 
life Service reservoirs, of which Lake Tewaukon Is the largest. Some small diversions for irri 
gation.

Revisions (water years). WSP 1388: 1939, 1941 (M).

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YbAR OCTOBER 1960 TO SEPTEMBER 1961
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0
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0
0
0

0
0
0
0
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0
0
0
0
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0
0
0
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0
0
0
0
0
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0
5.1
9
3
9

5
9
9
3
8

9
8
9
0
7

4
5
0
9
4

0
0
9
a
7

6
5
4
3
3
3

6 3.1
1.1
33
0

1,300

APR.

13
13
12
11
11

12
11
9.5
B.I
7.2

6.7
6.5
5.7
6.0
6.5

6.2
6.5
6.7
6.2
6.2

7.5
7.5
8.1

10
10

,9.7
9.2
8.6
8.1
7.8

______

257.5
8.58

13
5.7
511

MAY

10
11
10
9.5
3.9

11
11
11
11
9.7

8.9
9.2

11
12
13

13
13
13
13
13

13
13
12
11
11

9.5
B.I
7.0
6.0
5.2
4.5

322.5
10.4

13
4.5
640

JUNE

.0

.
B
.
 

.

.(

.
,
 

f
m
,
. 0
. 0

. 0

. 0

. 0
0
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0
0
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0
0

0
0
0
0
0

______

31.00
1.03
4.0

0
61

JULY

0
0
0
0
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0
0

0
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0
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0
0
0
0

CAL YR 1960: TOTAL 8,758.80



RED RIVER OF THE NORTH BASIN

5-0530. Wild Rice River near Abererombie, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATbR YEAR OCTOBER 1961 Tu SEPTEMBER
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CAL YR 1961: TUTAL 1,264.10
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.9

.9

.3
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.4

.1
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.9
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.6

.6

.4

.1

.9

.9

.9

.1

.9

.4

.2

.9

.9

.Z

.9

19 .8
'6 35

.9

.8

5.9
5.9 
5.7
6.4
6.4

6.6
7.4 
7.4
7.9
8.7

8.7
9.0
9.3
9.6
9.3

9.0
8.7
8.1
7.9
8.4

8.1
5.7
7.9
6.4
6.6

7.6
7.9
7.6
7.4
7.6

229.1
7.64
9.6
5.7

.6
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.4

.9

.1
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.0

.0
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.6
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.4
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.8
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.50

.50

.50

.50

.50

.50
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.40

.40

.40

.40

.40
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2.88
8.4
.40

.40

.40 

.40

.40

.40

.40

.50 

.60

.80

.60

.30

.10
0
0
0
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0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

5.30
.17
.80

0

0
0 
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
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0
0
0
0
0

0, HATER

0
0 
0
0
0

0 
0
0
0
0

0
0
0
0
.10

.20

.20

.20

.30

.50

2.0
5.0

50
150
180

240
200
180
150
91
84

43.0
240

0
2,640

75

76
66
51

126

191
258
184

126
112
104
100
89

80
5
9
4
1

6
5
2
9
8

6
3
2
9
5

     

87.0
258
35

5,180

33

34
32
30

28

35
33
32

31
36
38
40
36

36
40
59
82
61

61
51
45
39
36

31
39
32
28
28
64

40.0
82
28

2,460

244

860
735
497

339

382
343
487

940
1,280
1,440
1,390
1,110

716
408
262
177
126

102
91
80
78
76

75
69
75
76
64

     

453
1,440

64

5o

49
48
46

41

31
26
25

27
25
20
15
13

11
9.
8.
a.
8.

7.
6.
6.
5.
5.

5.
8.
7.
7.
5.
5.

20.
5

5.0
1,250

.0

.4

.3

.3

.8

.4

.2

.0

.0

.7

.5

.3

.2

.1

.0

.0

.80

.60

.60

.90

.1

.2

.5

.5

.3

.2

.0

.80

.60

2.12
7.4
.60
131

.40

.60

.60

.40

.40

.10

.10

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

.12

.60
0

7.1



RED RIVER OP THE NORTH BASIN

5-0530. Wild Rice River near Abercromble , N. Dak. --Continued

i
2
3
4
5

 
7
8
9

10

11
12
1J
1*
ir>

16
17
18
19
20

21
22
23
2*
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
HIM 
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
a

0
0
0
a
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

_

0
0
0
0 
0

0
0
0
0
0

0
0

.10
1.0
2.0

4.0
6.0
1
3
6

3
7
8
6
2

7
2
6
6
1,

13
9.0
6.0
6.0
4.0 
4.0

16.4
63

0

4.0
11
30
70

119

110
104

87
94
96

98
93
89
82

157

339
409
361
280
207

184
207
184
174
180

174
154
148
137
132

150
409
4.0

132
129
132
143
146

154
167
248
230
170

143
126
114
102

95

87
76
72
64
57

50
45
39
33
27

23
19
16
14
13 
11

92.8
248

11

11
9.3
8.1
6.9
6.3

5.6
4.8
5.1
5.8
4.8

3.8
4.0
3.4
2.4
1.7

1.6
1.7

20
104
140

87
55
64
82
71

52
36
24
19
19

28.6
140
1.6

21
23
24
22
13

19
16
15
12
11

8.7
5.8
4.6
5.1
6.9

8.1
9.9

13
16
26

32
30
23
19
15

13
LI
11
9.6 
7.2
6.6

14. 9
32

4.6

7.B
5.8
4.4
3.6
2.7

2.4
1.8
1.6
1.6
1.4

1.1
.90
.80
.60
.50

.40

.20

.20

.10

.10

.50

.60

.60

.60

.50

.40

.30

.20

.20 

.20

.20

1.36
7.8
.10

.20

.10
0
0
.70

1.7
2.5
2.5
2.0
1.6

1.4
.70
.80

1.4
1.2

.90

.60

.40

.20

.10

0
.10
.30
.20
.20

.20

.10

.10
0 
0

.67
2.5

0 
40

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
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7
a
9
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12
13
14
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16
17
18
19
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22
23
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27
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TOTAL
MEAN
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AC-FT

0
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0
0
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0
0
0
0
0

0
0
0
0
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0
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0
0
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0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.0
0
0

     
      
    

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0 
0
0

0
.10

2.0
2.0
7.0

25
372
940

1,140
1,780

2,500
2,790
2,500
1,900
1,290

875
631
511
453
418

403
405
416
425
424

413
388
353
319
288

     

732

0
43,580

251
223
195
168
143

128
117
106
96
94

85
77
69
65
69

65
61
59
61
56

54
49
43
48
49

48
51
77

123
126
108

95.8

48
5,890

98
98

111
119
113

151
210
212
233
225

210
190
172
151
132

113
96
83
74
67

59
52
47
39
36

36
39
41
41
38

     

110

36
6,520

44
54
55
51
44

37
35
51
87
83

72
92

126
148
117

90
76
61
51
46

42
40
44
92

113

87
102
146
146
123
94

79.0

35
4,860

72
62
56
51
47

52
54
44
35
28

24
20
18
16
15

13
11
9.8
8.2
7.9

7.3
6.2
5.2
7.0
8.2

7.3
6.7
5.2
3.8
3.4
2.7

22.8

2.7
1,400

2.5
2.4
2.0
1.7
1.2

.90

.60

.50

.40

.30

.20

.40

.40

.50

.50

.70
1.5
1.6
1.7
3.4

4.0
3.6
5.9

11
17

11
7.0
4.9
5.2

17
     

110.00
3.67

.20
218

AC-FT 62,460



86 RED RIVER OP THE NORTH BASIN

5-0540. Red River of the North at Pargo, N. Dak.

Location.  Lat 46°51'40", long 96°47'00", In NW^NEi sec.18, T. 139 N. , R.48 W. , at city water plant 
on 4th Street South In Pargo, 25 miles upstream from mouth of Sheyenne River and at mile 453.

Drainage area.--6 .800 sq ml, approximately.

Records available.--May 1901 to September 1965. Published as "at Moorhead, Mlnn." 1901. Monthly 
discharge only for some periods, published in WSP 1308.

Gage. Water-stage recorder and concrete control. Datum of gage is 861.8 ft above mean sea level, 
datum of 1929. Prior to Sept. 1, 1914, staff gage at site li miles downstream at datum 1.0 ft 
lower. Sept. 1, 1914, to July 31, 1928, staff gage at site 1 mile downstream at datum 9.3 ft 
higher. Aug. 1, 1928, to Apr. 12, 1959, staff gage at site 1 mile downstream at datum 5.6 ft 
-higher. Aug. 13, 1959, to Sept. 30, 1960, water-stage recorder at site 2 miles upstream at datum 
5.6 ft higher. Oct. 1, 1960, to Sept. 30, 1962, water-stage recorder at present site at datum 
5.6 ft higher. Since Sept. 30, 1960, auxiliary water-stage recorder 2 miles upstream.

Average discharge.--64 years, 511 cfs (369,900 acre-ft per year, unadjusted); median of yearly mean 
discharges, 420 cfs (304,000 acre-ft per year, unadjusted).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

June 9, 1961 
June 14, 1962 
June 14, 1963 
Apr. 18, 1961 
Apr. 15, 1965

Discharge
(crs)

1,020 
9,580 
4,930 
2,400 

11,400

Gage height 
(feet)

9.24 
22.83 
19.97 
16.22 
30.5

Minimum

Date

Sept. 1, 1961 
Jan. 13, 1962 
Sept. 14, 1963 
Aug. 18, 1964 
Nov. 22, 1965

Discharge 
(cfs)

10 
55 
52 
28 

107

Gage height 
(feet)

7.42 
7.72 

13.34 
13.23 
13.56

1901-65: Maximum discharge, 16,300 cfs Apr. 15, 16, 1952; maximum gage height, 28.79 ft 
Apr. 16, 1952, datum then In use; no flow for many days In each year for period 1932-41.

Maximum stage known, 40.1 ft Apr. 7, 1897, site and datum in use prior to 1914 (discharge, 
25,000 cfs).

Remarks. Records good. Plow regulated by Orwell Reservoir (capaclty ; 14,100 acre-ft at elevation 
1,070 ft above mean sea level, adjustment of 1912), Lake Traverse (capacity, 137,000 acre-ft, 
available for flood control), other controlled lakes and ponds and several powerplants. Some 
small diversions for municipal supply. Figures of dally discharge do not include diversion by 
City of Pargo. Records of chemical analyses and water temperatures for the water years 1961-65 
are published In reports of the Geological Survey.

Revisions (water years). WSP 1308: 1902-4, 1906-7, 1910-14, 1916, 1918, 1924. WSP 1388: 1905-6, 
1917-2UIM), 1935(M), 1938-39(M), 1943.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER

1
2

4 
5

6

a
9

10 

11
12 
13

15 

17

20

21 
22

24 
25

28 
29 
30

MEAN

HIN 

lt>
MEAN* 
AC-FT*

80

80 
68

68

65

65

65

65

62 

62

90

124

87.0 
5,350

150
145 
136 
132

132

128

87

100

150

96

108

140

96

^_ 8,140

48

80 
158

196

176

132

136

124

8,220

132

128 
124

128

132

136

154

168

9,090

181

181 
181

186

166

158

154

     

9,760

282

442 

488

508

440

423

367

26,340

336 

318

282

249

288 

288

410

19,520

430

430

404 
456

534

404

26,820

410

494

514
488

468

282

385

438 
26,040

154

181 
19'

196

20? 
212

20! 

136

168

150 
172

140

188 
11,550

116

100 
104
104

104 
96

74

84

80 

84

48

27 
23

81.5

18

94.0 
5,780

14

23

32 
36
74

42 
48

48 

40

60 

80

87 
84

84

87 
80 
84

52.6

12

59.9 
3,570

CAL YR 1960: TOTAL 157,583 MEAN 431 MAX 3,700 JOT 45 AC-PT 312,600 MEAN * 439 
ffAT YR 1961! TOTAL 77,812 MEAN 213 MAX 928 MIH 12 AC-FT 154,300 MEAK t 221

t Diversion In acre-feet, by city of Fargo.
* Adjusted for diversion.

AC-PT' t 318,400 
AC-FT * 160,200



RED RIVER OP THE NORTH BASIN

5-0540. Red River of the North at Fargo, N. Dak. --Continued

2 
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
1* 
15

17
IB 
19 
20

21 
22 
23 
24 
25

26

28 
29
30
31

MEAN 
MAX 
MIN

<t) 
MEAN* 
AC -FT*

100 
96 
96 
96

93 
90

93

123 
111 
115 
115

96 
104 
104 
111

104 
104 

96 
100 
100

104

100 
104 
107
104

123 
90

409 
109 

6,700

96 
104 
104 

90

77
80

96

04 
30 
38

11 
04 
87 
71

74 
96 

119 
130 
130

130

107 
34 
80

71

110 
6,560

80 
80 
80 
87

93
80

65

60 
65

65
2 
8 
8

8
8 
1
1 
4

77
80

71

60

78.5 
4,830

77
80 
80

70

60

60 
58

80 
80 
77 
71

74 
77 
84 
87 
90

58

5,080

80 
87 
84

80 
87 
90

77

80

80 
' 87

100

65

5,090

134

156 
177 
177

220

230

96

12,880

2,600 
3,000 
3,500

6,000

4,510

1,180

J77

156,100

1,070 
1,000 

968

1,990

4,830

8,270

968

442

206,600

8,700 
9,350 
9,570

7,210

2,610

2,300

305,200

8,160 
7,940 
7,000

4,340

6,030

2,490

350,400

3-400

3-520 
3-770 
3-830

3-600

3-000

1,180

l.OTOj 

1,070

580 
2,700 

166,000

960

912

888 
896 

"89o 
880 
864

848

800 
785

718 
704

690 
50,250 

418 
852 

50,670

CAL YE 1961: TOTAL 76,023 MEAN 208 MAX 928 MIN 12 AC-FT 150,800 MEAN * 216 AC-F" * 156,600 
WAT YR 1962: TOTAL 640,858 MEAN 1,756 MAX 9,570 MIN 58 AC-FT 1,271,000 MEAN * 1,763 AC-F" * 1,276,000

t Diversion In acre-feet, by city of Fargo. 
* Adjusted for diversion.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TU SEPTEMBER 1963

1
2 
3 
4 
5

6
7 
8

11

14 
15

17

21

24 
25

27 
28

30 
31

MEAN 
MAX 
MIN 
AC-FT
<t> 
MEAN*
tc-mt

657

588

582 
594 
601

613

600 

588

395

346 
346

334
370

420

334
31.690 

482 
523 

32,170

414

470 
476

476 

445

408

281 
275

408 
389

     

275 
25,260

25,710

383

230 
138

304 

358

334

292 
252

286 
286

298

138 
18,610

19,080

328

352 
346

328

263

240 
252

224
209

183

183 
17,760

18,220

183 
188

204

188

183
188

183 
183 
174

     

170 
10,520

10,950

209

235 

281

488 
726

938 
1,100

1,160

170 
25,850

26,330

CAL Hi 1962: TOTAL 670,429 MEAN 1,837 MAX 9,570 MIN 58 
WAT YR 1963: TOTAL 206,914 MEAN 567 MAX 4,820 MIN 52

808

946

651

705 
691

677 
638

     

582 
46,270

46,730

AC-FT 
AC-PT

594

588

705

557

563
800

613

507 
38,730

39,280

3,150

2,090

1,970

1,580

1,520 
1,460

__:  
2,396

962
142,600

143,200

938

882 
838

544

457

377

235

246 
257

340

529

219 
32,550

33,470

1,330,000 MEAN * 1,844 
410,400 MEAN * 576

246

204 
183 
204

198

151

138

130

134 
122

122

191

122 
11,720

12,370

110 
114

92 
95

92 
88 
88

71 

71

60 
71

130
170

286 

281

281 
275 
281

     

149

52 
8,860

9,400

AC-FT * 1,335,000 
AC-FT * 416,900

t Diversion in acre-feet, by city of Fargo. 
* Adjusted for diversion.



RED RIVER OP THE NORTH BASIN

5-0540. Red River of the North at Fargo, N. Dak. --Continued

i
2 
3
4
5

6
7 
B 
9 

10

11 
!.> 
13 
14 
15

18 
19
20

22

26 
27

30

TOTAL 
MEAN 
MAX 
HIN

It'
ME AH* 
AC -FT*

198 
170

160 
188 
214 
224 
224

240 
246

246

224

235

224 
193

165

246 

595

las

198

204 
209

204 
204

204

160

156

103 
134

160

209

501

142

111

80 
73

170

193

188

165 

126

198

519

147

138 

138

13«

130

130 

156

160

519

179

165 

83

88 

88

188

126

188

460

100

188

292

484

2,280

286

479

1,070 
1,060

901 

856

820

679

788

756

780 
698

748 

626

538

658

507

482 

432

482

34C 
292

275

298 

257

257

930 
400

263 
252

188

183 
142

83

42

31 
35 
39

64

64

61 
sa

31

755 
106

52
58 
58 
58 
58

58 
64 
38

58 

70

67 
119

151 
165 
156

188

183 
183

193

118

52

536 
127

CAL YE 1963: TOTAL 185,201 MEAN 507 MAX 4,820 MIN 52 AC-FT 367,300 MEAN * 517 AC-PT * 374,100 
WAT YE 1964: TOTAL 142,903 MEAN 390 MAX 2,330 MIN 31 AC-FT 283,400 MEAN * 400 AC-FT * 290,600

t Diversion In ac 
* Adjusted for dl

Fargo. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2 
3 
4
5

6
7 
8 
9 

10

11 
12

15 

16 

18
19
20

21 
22

24

27 
28

TOTAL 
MEAN 
MAX 
MIN

(t> 
MEAN*

CAL YR

OCT.

188

174 

246

235

269

174 
198

240

198

292 
281

174 

573

NOV.

230

224 

219

224

214

230 

111

170

257 
235

111

547

DEC.

204

224

209

224

198

183 

214

230

209 
204

559

JAN.

214

198 

193

188

188

188 

188

555

FEB.

188

183 

188

188 

170

188

174 

179

531

1964: TOTAL 146,577 MEAN 400 MAX 2,330

MAR.

204

214

130

188

580

MIN 31
MIN 111

APR.

10,000

2,800

HAY

1,230

AC-PT 290,700 
AC-PT 720,700

JUNE

3,540

JULY

1,720

796

AUG.

601

550 

4d8

432

681

SEPT.

401 
383

346

340 

328

364

340 
389

780

780

524 
516

MEAN * 410 AC-PT * 297,900 
MEAN * 1,005 AC-FT * 727,700



RED RIVER OP THE NORTH BASIN

5-0545. Sheyenne River above Harvey, N. Dak.

Location.  Lat 47°42<10", long 99°56'55", in SWtSE^ sec.24, T.149 N., R.73 W. , on right bank Just 
downstream from county road, 2 miles upstream from unnamed tributary and 4J- miles south of Harvey,

Drainage area.--424 sq mi, of which about 270 sq mi is probably noncontributing.

Records available.  September 1955 to September 1965.

Gage_. Water-stage recorder. Datum of gage is 1,547.30 ft above mean sea level, datum o*1 1929.

Average discharge. 10 years, 3.40 cfs (2,460 acre-ft per year); median of yearly mean discharges, 
2.6 cfs (1,900 acre-ft per year).

Date

Feb. 1961
Apr. 5, 1961

Mar. 24, 1962
May 19, 1962
June 15, 1962
June 23, 1962

Time

_
0500

1000
2400
0630
1900

Discharge

_
* 14

* 110
27
35
21

Gage
height

a 7.70
5.19

8.51
6.23
7-17
6.57

Date

July 6, 1962
July 10, 1962

June 8, 1963

Apr. 1, 1964
May 3, 1964

Time

0600
0330

0800

1620
1630

Discharge

22
21

* 65

* t^4
23

Gage 
height

6.61
6.57

7.32

a 8.1<i
5-76

Date

June 19, 1964

Mar. 9, 1965
Apr. 9, 1965
July 23, 1965

Time

0900

_
_

0200

Discharge

53

26
* 95

16

Gage 
height

7.44

a 8.77
8.43
5.77

No flow at times in each year.
1955-65: Maximum discharge, 224 cfs Apr. 11, 1956 (gage height, 8.92 ft); maximum gage height, 

9.50 ft Mar. 23, 1960 (backwater from icej; no flow at times in each year.

Remarks.--Records fair except those for winter periods, which are poor. 

Revisions.--WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECONil, WATER YbAR OCTaBER 1960 TO SEPTEMBER U61

1
2
3
4
b

t>
7
a
9

10

ll

13
14
15

16
17
13
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
MAX
HIN
AC-FT

.40

.50

.50

.50

.40

.40

.40

.40

.40

.40

.40

.60

.60

.60

.60

.60

.60

.40

.40

.40

.60

.60

.70

.70

.70

.70

.70

.70

.90

.90

.90

.40
34

.90

.90

.90

.80

.80

.80

.80

.80

.70

.60

.60

.50

.50

.50

.60

.60

.60

.60

.60

.90
2.2
.60
.40
.60

.70

.70

.60

.50

.50

2.2
.40
42

.40

.30

.30
,20
.20

.10

.10

.10

.10

.10

.10

.20

.30

.40

.40

.40

.40

.40

.20

.10

.10

.10

.10
0

0
0
0
0
0
0

.40
0

10

o
0
0
0
0

0
0
0
0
.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

0
0
0
0
0

0
0
0
0
0
0

.10
0

2.2

o
0
0
0
0

0
0
0
.10
.10

.10

0
0
0

0
0
0
0
0

.20

.50

.50

.20
1.0

.80

.80
1.0

     
_____

1.0
0

11

1.5
1.0
1.0
.80
.60

.40

.10

.20

.la

.10

.10

.10

.20
1.0

2.0
2.5
3.5
5.0
5.5

5.0
4.5
4.0
3.5
2.5

1.5
1.0
1.0
2.0
2.5
2.5

5.5
.10
111

.5

.0

.0

.0

.0

.0

.5

.5

.0

.5

.4

.(,

.7

.4

.9

.0

.9

.0

.6

.4

.1

.9

.6

.0

.4

.7

.7

.7

.7

.0

.6
84

.7

.7

.6

.6

.6

.7

.3

.7

.8

.3

.1

.0

.0

.9

.9

.9

.8
  6
.5

.4

.4

.3

.3

.3

.2

.1

.1

.1

.90

.90

2.7
.90
101

.90

.90

.80

.30

.70

.60

.40

.40

.30

.90

.70

.40

.30

.20

.10

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
0

.90
0

18

0
0
0
0
0

Q
0
0
0
0

0

0
.20
.10

.10
0
0
0
0

0
.30
.20
.10

0

0
0
0
.40
.60
.20

.60
0

4.4

.20

.30

.30

.10
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.30
0

1.8

0
0
0
0
0

0
0
0
0
.10

.20 

.10

.20

.20

.10

.10

.10

.10
1.0
2.0

1.8
1.6
1.5
1.4
1.3

1.2
1.1
1.0
.90
.80

16.80

2.0
0

33

CAL YR 1960= TOTAL 1,542.30



RED RIVER OP THE NORTH BASIN

5-0545. Sheyenne River above Harvey, N. Dak.--Continued

JlSCHArtGE, IN CUBIC FEET PER SECUND, MATER YEAR OCTOBER 1961 TU SEPTEMBER 1962

I
2
3
4
5

 
7
B
9

10

11
12
13
14
15

16
17
18

20

21

23
24
25

26
27
28

30 
31

MEAN

MIN

.80

.70

.70

.60

.50

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.50

.50

.50

.60

.50

.40

.40

.50 

.50

.47

.40

.50

.50

.50

.50

.50

.60

.70

.80

.90
1.1

.3

.3

.2

.2

.2

1.1
.90
.80

.80

.30

.30

.80

.80

.80

.70

.60

.40

.81

.40

.40

.JO

.20

.20

.30

.30

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10
0
0

0

0

0
0
0

0
0
0

0 
0

.090

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

0

0

0
0
0

0
0
0

0 
0

0

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

0

0

0
0
0

0
0
0

   

0

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

0

0

40
80
50

65
75
55

20 
12

14.2

0

10
8.0
7.0
6.0
5.4

5.2
3.8
3.7
2.8
2.4

2.3
2.1
2.0
1.9
1.9

2.2
2.2
2.1

1.9

1.9

1.9
2.2
2.1

2.2
2.2
2.3

2.2

3.21

1.9

2.0
1.9
1.9
1.7
1.7

1.8
1.9
2.0
2.0
2.2

2.3
2.5
3.3
a.6
9.6

8.4
13
15

19

10

10
7.7
5.9

4.6
4.0
3.2

9.5 
9.8

6.54

1.7

.6

.8

.8
: .2
.0

.7

.5

.3

.9

.7

.5

.4

.3

.9
i

1
.4
.2

.9

.4

I
1

.a

.4

.8

.0

.1

5.56

1.3

2.?
1.0
3.C
4. 4
3.1

13
11
10
14
18

12
7.6
5.3
4.2
3.6

3.5
3.6
5.2

6.0

5.1

3.6
3.4
3.6

4.1
3.9
3.4

2.6 
2.2

5.78

2.2

2.0
1.7
1.5
1.2
1.1

1.0
.80
.80
.70
.70

.90

.80

.70

.70

.60

.60

.60

.60

.50

.50

.50

.50

.50

.50

.50

.50

.50 

.50

.76

.50

.50

.50

. 0

. 0

. 0

. 0

. 0

. 0

.1 0

. 0

.80

.30

.80

.80

.30

.80

.30

.70

.80

.70

.70

.70

.70

.70

.80

.80

.30

.68

.40

WAT YR 1962: TOTAL 1,169.90

1
2
3
4
5

6
7
3
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30 
31

MEAN
MAX
MIN
AC- FT

.80

.80

.80

.90

.90

.90

.90

.0

.0

.0

.0

.0

.90

.0

.2

.5

.5

.5

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2 

.2

1.10
1.5
.80
68

.4

.3

.2

.2

.0

.8

.0

.1

.9

.8

.7

.6

.5

.5

.5

.7

.5

.5

.5

.4

.3

.2

.2

.3

.3

.4

.5

.5

1.5

1.53
2.1
1.2
91

.5

.4

.2

.9

.2

.2

.2

.2

.1

.0

.90

.80

.80

.80

.80

.90

.90

.90

.90

.90

.80

.70

.60

.40

.20

.10

.10

.10

.10 

.10

.80
1.9
.10
49

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0

0 
0

.045
.10

0
2.8

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

   

0
0
0
0

0
0
0
0
.10

.10

.10

.10

.20

.20

.20

.20

.20

.20

.40

.40

.60

.80
1.0
1.4

1.6
11
11
10
9.0

7.8
7.4
7.1

5.8 
5.1

2.87
11
0

176

3.9
2.9
2.8
2.8
3.9

4.4
4.9
3.9
3.7
3.4

3.1
2.9
2.7
2.7
3.0

3.6
4.1
4.0
4.6
5.1

4.4
3.7
3.4
3.3
3.2

3.1
3.3
4.7

5.6

3.79
6.5
2.7
225

4.5
4.0
3.5
3.4
3.3

3.1
3.2
3.0
3.0
4.3

4.8
8.3

14
9.6
6.5

5.3
5.0
4.5
4.2
4.2

3.9
3.7
3.3
3.1
2.9

2.9
3.2
2.8

2.6 
2.7

4.37
14

2.6
269

JUNE

2.9
3.7
2.7
2.5
2.3

7.3
9.3

54
26
13

11
9.0
7.1
5.2
4.1

3.3
2.6
2.2
1.9
1.5

1*2
1.4
4.7
6. a
4.8

3.4
2.6
2.1

1.6

6.73
54

1.2
400

JULY

1.5
1.6
1.7
1.5
1.4

1.2
1.1
.90
.30
.60

.60

.70

.50

.40

.40

.30

.30

.20

.20

.20

.10

.10

.10
0
.70

11
9.5
3.9
1.6 
1.5 
4.4

1.58
11
0

9T

AUG.

6.1
6.1
3.4
2.2
1.6

1.0
.80
.60
.50
.50

.60

.80

.80

.70

.60

.50

.40

.40

.30

.20

.10

.10

.10

.10

.20

.20

.30

.30

.30 

.40 

.30

.98
6.1
.10
61

SEPT.

.30

.30

.30

.30

.20

.20

.10

.10

.10

.10

.10

.10

.20

.20

.20

.20

.30

.40

.40

.50

.50

.40

.50

.60

.50

.50

.40

.50

.40 

.40

.31

.60

.10
18

CAL YR 1962: TOTAL 1,232.90



RED RIVER OP THE NORTH BASIN

5-0545. Sheyenne River above Harvey, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER StCQND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2

4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30 
31

MEAN
MAX
HIM

.40

.50

.40

.50

.50

.60

.50

.60

.60

.60

.50

.60

.60

.60

.70

.70

.80

.90

.80

2.1
2.3
2.2
1.5
1.2

1.1
.90
.80
.80
.90 
.90

.85
2.3
.40

.80

.90

  .90
.90

.90

.90

.90

.90

.90

.80

.80

.90
1.1
1.1

1.1
1.1
1.1
1.1
1.2

1.0
1.0
1.0
1.0
1.0

1.1
1.1
1.1
1.0
1.0

.98
1.2
.80

1.0
1.0

.70

.50

.50

.50

.50

.40

.30

.30

.20

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

.22
1.0

0

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
.10
.10
.10 
.10

.013
.10

0

.10

.10

.10 

.10

.10

.10

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0   

.031
.10

0

0
0
0 
0
0

0
0
0
.10
.10

.20

.40

.40

.30

.30

.30

.20
0
0
0

0
0
0
0
0

0
0
0
0
.10 
.10

.081
.40

0

42
33
34 
26
16

14
14
13
10
9.7

9.5
7.1
7.8
5.6
7.3

5.2
4.2
3.7
3.4
3.0

3.0
2.8
2.9
2.9
2.7

2.7
3.6
4.7
4.1
3.4

10.0
42
2.7

3.3
3.3

13 
17
6.1

5.1
5.1
5.0
4.8
5.4

4.0
3.5
3.2
2.6
2.3

2.1
2.0
L.9
L.5
L.4

1.4
1.4
1.4
1.5
L.4

1.5
1.2
.90
.90
.90 
.80

3.42
17

.80
210

JUNE

.80

. 0

. 0 

. 0

. 0

. 0

. 0
8.

11
10

9.4
6.7
4.8
4.5
3.7

2.8
3.3

20
52
25

18
17
13
10
7.4

5.3
4.1
3.4
3.2
2.9

8.30
52

.20
494

JULY

2.8
2.6
2.6 
2.5
3.1

2.8
2.8
2.3
6.5
a. 5

5.7
4.1
1.4
2.9
2.5

2.i
2.5
2.3
2.3
2.2

1.9
1.9
1.6
1.3
1.1

.90

.80

.80

.70

.60 

.60

2.55
8.5
.60
L57

AUG.

.60

.50

.30

.30

.20

.20

.10

.10

.10

.10

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

1.6
2.9
3.8
3.6
2.5

1.9
1.4
1.4
1.4
2.0 
2.5

.95
3.B
.10 
59

SEPT.

2.6
1.9 
1.4
1.1
.90

.BO

.80

.70

.80

.80

.80

.80

.HO

.80

.80

.80
1.0
1.0
.80
.90

.90
1.2
1.2
1.2
1.5

7.4
8.3
5.2
3.2
2.3

1.70
8.3
.70
105

MEAN 2.42 MAX 52

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIN
AC- FT

2.3
2.1
2.1
1.7
1.4

1.4
1.4
1.4
1.4
1.3

1.3
1.3
1.4
1.4
1.2

1.1
1.1
1.1
l.L
l.L

1.2
1.2
1.3
1.3
1.3

1.3
.3
.4
.4
.5
.5

43.3
L.40
2.3
l.L

B6

1.9
2.0
1.9
1.9
1.9

1.9
1.8
1.7
1.7
1.8

1.9
1.9
1.9
1.9
1.9

1.8
1.7
1.4
1.7
1.6

1.6
1.5
1.0
1.0
2.2

1.8
1.2
.60
.60
.60

     

4B.30
1.61
2.2
.60
96

.60

.60

.60

.40

.20

.10

.10
  10
.10
.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

3.00
.097
.60

0
6.0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
      
    

0
0
0
0
0

0, WATER

0
0
0
0
0

3.0
LO
15
26
16

L2
9.0
6.0
3.0
1.7

.80

.60

.40

.30

.20

.20

.20

.20

.20

.10

0
0
0
0
0
0

104.90
3.38

26
0

208

0
.30
.90

8.0
7.5

9.0
35
48
90
83

76
75
70
75
50

29
23
19
17
13

IV
8.9
7.8
6.7
6.4

6.3
6.1
5.7
5.1
5.1

     

799.80
26.7

90
0

1,590

5.2
5.7
5.8
5.3
5.0

8.0
7.7
6.1
7.0

12

9.0
6.8
6.4
5.9
5.4

4.9
4.6
4.2
3.7
3.5

3.4
3.L
3.3
4.4
6.1

6.3
5.9
4.9
4.2
3.4
3.L

170.3
5.49

12
3.1
338

2.8
3.0
3.1
3. C

2.7

2.5
2.3
2.1
1.7
1.5

1.3
1.2
1.6
2.5
2.3

2.0
1.6
1.4
1.9
1.9

1.5
1.4
1.4
1.1
.90

1.0
1.3
1.2
1.1
1.1

     

54.60
1.82
3.2
.90
108

3.1
2.6
2.7
2.6
2.3

2.2
2.1
4.7
4.2
3.2

3.0
6.6
8.2
7.1
5.0

4.2
3.7
3.4
3.4
4.1

3.8
5.7

12
7.2
4.4

3.4
2.7
2.1
1.9
1.7
1.4

124.7
4.02

12
1.4
247

1.1
1.0
.80
.80
.70

1.9
1.9
2.9
2.7
1.8

1.4
1.0
.80
.70
.60

.50

.50

.60

.60

.50

.50

.50

.50

.50

.50

.60

.80

.80
1.3
1.0
1.0

30.80
.99
2.9
.50

61

.90

.90

.90
1.4
1.1

1.1
1.3
1.1
1.2
.90

1.3
1.5
1.6
3.5
3.9

5.3
5.6
4.5
3.1
2.4

1.9
2.4
3.4
3.7
3.1

2.4
2.5
2.5
3.8
7.3

     

76.50
2.55
7.3
.90
152



RED RIVER OP THE NORTH BASIN

5-0551. North Fork Sheyenne River near Wellsburg, N. Dak.

Location.  Lat 47°52'34", long 99°43'05", at north line of see.26, T.151 N. , R.71 W., on right bank 
7 ft downstream from bridge on county highway, 1 mile upstream from mouth, and 3j miles northeast 
of Wellsburg.

Drainage area. 693 sq mi, of which about 490 sq mi is probably noncontributing (includes 207 sq mi 
in closed basins).

Records available. September 1957 to September 1965.

Gage. Water-stage recorder. Altitude of gage is 1,455 ft (from topographic map).

Average discharge. 8 years, 2.48 cfs (1,800 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Date

Apr. 21, 1961

Mar. 29, 1Q62
May 23, 1962

Time

0800

2100
0600

Discharge

* 1.7

* 51

33

Gage
height

1.92

2-75
2.71

Date

Aug. 3, 1963

Apr. 7, 1964
June 20, 1961

Time

1830

_
2200

Discharge

« 32

38
* 51

Gage
height

3-52

_

3.64

Date

Apr. 14, 1965
July 20, 1965
July 23, 1965

Time

2400
1030
0600

Discharge

57
_

* 115

Gage 
height

2.92
a 5.82

4.78

No flow for several months in each year.
1957-65: Maximum discharge, 216 cfs Apr. 2, 1960 (gage height, 3.39 ft); no flow for several 

months in each year.

Remarks. Records fair.

Revisions. WSP 1728: Drainage area.

DISCHARGE. IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER I960 TU SEPTEMBER 1961

1
2
3
4
5

6
7
8
9

10

11
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

TO AL
ME N
HA
MIN
AC- FT

1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
     
     

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

. 0

. 0

 
.

 

.

. 0
_____

24.10
.80
1.6

0
4B

.ao

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
0
0
0
0

10.70
.35
.80

0
21

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

______

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
a
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

______

0
0
0
0
0

CAL VR I960: TOTAL 1,639.60 MEAN 4.48 MAX 191 MIN 0 AC-FT 3,250 
MAT YR 1961: TOTAL 34.80 MEAN .095 MAX 1.6 MIN 0 AC-FT 69



RED RIVER OP THE NORTH BASIN

5-0551. North Pork Sheyenne River near Wellsburg, N. Dak.--Continued

DAY

1
2
3
<t
5

6
7
8
<)

10

11
11
13
14
15

16
17
IB
19
20

21
22
23
24
25

>o
27
28 
29
30 
31

TOTAL 
MEAN

HUM
AC-FT

UCT.

0
0
0
0
0

0
a
0
0
0

0
0
0
0
u

0
0
0
u
0

0
u
0
0
0

0
0

u
0 
0

0 
0
0 
0
0

NOV.

0
0
0
0
0

0
0
a
0
0

0
0
0
0
0

0
0
0
0
0

u
y

0
0
0

0
0
0 
0
0

0
0
o
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0 
0

0 
0
0
0
0

JAN.

0
0
0
0
0

u
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0 
0

0 
0
0 
0 
0

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

0
0
0

______

0 
0

0
0

MAR.

0
0
0
0
0

0
u
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

L.U
23
28
»6 
45 
40

133.0
5.90

0

APR.

} >

30
25
20
15

13
9.1

10
5.8
5.0

4.2
3.7
3.5
3.5
3.5

2.9
2.6
2.4
2.1
i.a

1.3
1.0
.80
.60
.50

.50

.40

.40 

.40

.30

6.81

.30

MAY

.20

.20

.10

.10

.10

o
0
0
0
G

0
0
0
.20
.40

.50
1.2
2.5

12
26

28
31
32
26
20

14
10
7.3 
6.9
8.7 
7.3

7.57

0

JUNE

7.3
6.9
5.8
5.3
4.8

4.8
5.3
5.8
5.8
5.8

5. B
5.3
5.5
5.3
7.3

6.5
5.8
5.5
5.0
4.S

5.0
4.2
3.8
3.5
3.2

2.9
2.7
2.5 
2.3
2.0

4.90

2.0

JULY

1.8
1.5
1.4
2.6
2.7

4.4
4.2
3.7
3.1
2.5

l.n
1.5
1.2
.80
.60

.»0

.40

.40

.40

.30

.20

.10

.10
0
0

0
0
0 
0
0 
0

1.16

0

AUG.

0
0
0
0
0

.10
0
0
0
0

.30

.40

.40

.30

.20

.20

.20

.10

.10
0

0
0
0
0
0

0
0
0 
0
0 
0

.074

0
4.6

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0 
0 
0
0 
0

DISCHARGE, IN CUBIC FEET PbR SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
i
4
5

6
7
B
9

10

1
2
3
4
5

1,
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

TO AL
HE N
MA
MIN
AC-FT

o
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

     -

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
a

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     . 
     
______

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.10
.10
.10
.10

.10
0
0
0
.20
.70

1.40
.045
.70

0
2.8

.60

.60

.60

.60
1.3

.8

.0

.3

.1

.1

.7

.7

.3

.3

.9

.1

.3

.1

.9

.9

.7

.3

.1

.5

.0

.6

.5

.6

.8

.6
______

12 .50
.02
6.1
.60
239

3.8
3.5
3.2
3.1
2.9

2.7
2.4
2.1
2.1
2.1

2.3
3.2
4.3
5.5
7.2

8.1
7.2
6.3
5.7
5.3

5.3
4.7
4.5
4.3
4.2

4.0
3.6
3.2
2.9
2.5
2.1

124.3
4.01
8.1
2.1
247

1.9
1.4
1.2
1.0
.80

.80

.60

.60

.90
1.0

.0

.0

.0

.0

.0

.90

.80

.70

.60

.50

.40

.30

.50

.60

.60

.70

.60

.60

.60

.60
______

24.20
.81
1.9
.30
48

.50

.40

.30

.20

.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
7.8

25
28
29

91.40
2.95

29
0

181

29
30
31
31
30

29
27
26
24
21

19
16
13
10
8.1

6.1
4.9
3.6
2.8
2.0

1.5
1.2
.80
.50
.40

.30

.20

.20

.10

.10

.10

368.90
11.9

31
.10
732

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

-    

0.10
.003

  10
0

.2



RED RIVER OP THE NORTH BASIN

5-0551. North Pork Sheyenne River near Wellsburg, N. Dak.   Continued

l
2
3
4
 }

b
7
a
9

10

11
12
13
14
15

16
17
13
19
20

21
22
2J
24
25

26
27
29
29 
30
31

TOTAL 
MEAN
MAX 
M1N
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

0 
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0 
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0

.10

.10

   

0
.4

.20

.40

.40

.30

.20

.10

.10

.10

.10

.10

.20

.40

.50

.40

.40

.30

.10
0
0
0

0
0
0
0
0

0
.20
.50

1.0 
3.0
5.0

0
28

7.0
7.0

15
17
1«

21
32
29
28
26

22
20
20
1
1

1
1
1

.7

.7

.8

.2

.6
.9
.7

.3

.5

.2

.0

   !lf

3.a
804

3.8
3.8
7.5
B.7
8.7

13
10
7.2
7.2
7.2

6.6
6.6
5.7
5.3
4.0

3.6
4.0
3.1
2.8
2.7

2.5
2.4
2.4
2.1
l.a

1.6
1.5
1.3
1.2 
1.0
.60

.80
278

. 0

. 0

. 0

. 0

. 0

. 0

. 0
1.
2.
2. (

2.
2.
3.
4.
4.

4.
5.

24
34
49

42
40
J7
34
32

27
25
23
21 
19

.20
878

7
5
3
2
4

12
9.
8.
6.
5.

3.
2.
2.
2.
1.

1.
1.
1.
I.
I.

.90

.80

.70

.60

.40

.40

.30

.30

.20 

.20

.20

136.60

.20
271

.20

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
.10
.10

0.70

0
1.4

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.10

.20

.20

.10 

.10

0.90

0
1.8

MAT YR 1964: TOTAL Iil40.40

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR UCTOBtR 1964 TO SEPTEMBER 1965

1
2
3
4
b

b
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC- FT

.10

.10

.10

.10

.10

.10

.10
0
0
0

0
0
0
0

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

2.40 
.077
.10

0
4.8

. 0

. 0

. 0

. 0

. 0

. 0

. 0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0.70 
.023
.10

0
1.4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
      
    

0 
0
0
0
o

0
0
0
0
0

0
.10
.10
.10
.10

.20

.20

.20

.20

.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

1.40

.20
0

2.8

0
0
0

.10
,10

.10
5.0
0

8.4

7.2
6.3
5.5
5.5
5.5

507.70

51
0

1,010

.5

.5

.5

.9

.1

.9

.2
1
12
11

12
13
12
1
1

.7

.3

.7

.3

.0

.3

.3

.0

.3

.7

10
10
11
11
11
11

294.2

13
5.5
584

11
12
12
12
13

14
14
14
13
12

11
10
9.0

10
9.3

8.7
7.8
6.6
6.1
5.7

4.9
4.2
3.B
3.5
3.1

3.5
3.5
3.1
2.9
2.5

     

246. a
1*

2.5
4d8

4.6
5.9
5.9
6.1
7.2

7.5
6.6
6.6
6.1
5.1

5.1
9.5
8.4
7.2
6.1

5.3
4.5
3.9

27
60

65
55

102
52
37

32
30
30
31
30
28

690.6

10Z
3.9

1,370

27
25
22
20
IB

16
15
13
12
10

.0

.2

.6

.5

.7

.2

.8

.4

.9

.5

.0

.9

.6

.5

.4

.9

.6

.0

.0

.0

.9

251.6

27
1.5
499

.8

.6

.8

.1

.4

.6

.9

.2

.6

.8

.0

.2

.2

.7

.1

B.I
9.3

10
12
12

12
12
14
15
17

17
16
15
15
17

     

251.6

17
1.8
499

AC-FT 2,270



RED RIVER OP THE NORTH BASIN

5-0552. Big Coulee neap Maddock, N. Dak.

Location. Lat 47°55'10", long 99°34'47", on north line of sec.11, T.151 N., R.70 W., on downstream 
wingwall of county highway bridge, 2 miles upstream from mouth and 3? miles southwest of Maddock.'

Drainage area.  146 sq mi, approximately, of which about 49 sq mi is probably noncontributing. Area 
at site used prior to Oct. 20, 1964, 140 sq mi, approximately, of which about 49 sq mi is probably 
noncontributing.

Records available.--October 1956 to September 1965.

Gage.   Staff or wire-weight gage, read once daily. Prior to Oct. 20, 1964, water-stage recorder at 
site three miles upstream at different datum. June 22 to Aug. 24, 1965, water-stage recorder at 
present site and datum.

Average discharge. 9 years, 1.80 cfs (1,300 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet).

ximum discharge (») and peak discharges above base (20 cfs), water years 1961-65

Date

Mar. 15, 1961

Mar. 26, 1962
Apr. 5, 1962
May 20, 196^:

Time

1.900

0700
2000
0200

Discharge

* 11)5

* 209
28
1)0

Gage 
height

2.15

2.27
1.28
1.1)5

Date

July 27, 1963
Aug. 2, 1963

Apr. 2, 1964
June 18, 1964

Time

11430
0330

_
2300

Discharge

* 1014
79

140
* 159

Gage 
height

1.94
1.79

_
2.45

Date

Apr. 8, 1965
July 19, 1965
July 22, 1965

Tim-;

04oo
1631
1821

Discharge

* 99
33
91

Gage 
height

5.95
1.82
5.84

Ho flow at times in each year.
1956-65: Maximum discharge, 262 cfs Mar. 27, 1960 (gee;e height, 2.50 ft, site and datum then 

in use); no flow at times in each year.

Remarks.--Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEET PgR SECOND, HATER YEAK UCTDBEK 1960 TO SEPTEMBER 1961

1
2
3
4
5

6
7
8
9

10

1
2
3
it
 :>

6
7
a
9
0

i
2
3
*
5

6
7
8
9 
0
1

TO AL
HE N
HA
HIM
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

_____

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
6.1

53

la
9.4

12
7.4
5.8

5.4
3.4
2.3
1.8
1.3

1.0
.70
.60
.50 
.40
.20

129.30
4.17

53
0

256

.iO

.20

.20

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20
  20
.20

.20

.10

.10

.10

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10 
  10

4.ao
.16
.30
.10
9.5

.10

.10

.10

.10

.10

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
0
0
0

0
0
0
0 
0
0

?.30
.074
.20

0
4.6

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0
D
0
0
0

CAL YR 1960: TOTAL 1,701.10



RED RIVER OP THE NORTH BASIN

5-0552. Big Coulee near Maddock, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3
4
5

6
7
8
1

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8 
9
0
1

TO AL
ME N
MA
MEN
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0______

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

_____
______

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
1.0

35

142
106
60

24
23

435.0
14.0
142

0
3b3

1
1
1
1
2

2
1

.
,.<

 
m
f

.
-
. 0
. 0
. 0
. 0
. 0

.10
0
0
0
0

0
0
0
0 
0

______

142.70
4.76

22
0

283

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.20

6.0
20
26

14
9.8
9.2
a. 6
6.7

4.6
3.5
2.9
4.0 
4.6
4.4

124.50
4.02

26
0

247

JUNE

.9

.4

.7

.9

.6

.9

.7

.4

.4

.0

.9

.6

.4

.1

.9

.9

.0

.9

.1

.2

1.1
.60
.50
.40
.30

.30

.20

.10 

.10

.10
_____

46. BO
1.56
4.9
.10
93

JULY

.10

.10

.40

.70

.60

.90

.50

.20

.10

.10

.10

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

4.00
.13
.90

0
7.9

AUG.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

0
0
0
0
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
o
0

0
0
0
0
0

0
0
0 
0
0

______

0
0
0
0
0

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-FI

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

o
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0_____

_

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
.10
.20
.60

1.6
1.3
.80
.20

0 
0

4.80
.15
1.6

0
9.5

0
0
0
0
0

0
.80

2.6
2.1
2.0

1.8
1.2
.60
.20
.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

11.50
.38
2.6

0
23

0
0
0
0
0

0
0
0
0
0

0
.10
.30

1.6
2.3

2.4
1.8
5.5
6.4
4.4

3.1
2.4
1.0
.90
.80

.60

.60

.40

.40

.40 

.30

35.70
L.15
6.4

0
71

.30

.30

.40

.30

.30

.30

.20

.30

.40

.30

.20

.40

.60
1.3
2.1

1.5
.50
.40
.30
.30

.30

.40

.80

.30

.40

.30

.20

.30

.30

.20

14.20
.47
2.1
.20
28

.10

.10

.10

.10

.10

.10

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
00 '

0
0

16
88
91
79

40

372.80
12.0

91
0

739

32
48
18
9.
5.

4.
3.
2.
1.
1.

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.10
0
0
0
0

0
0
0
0 
0
0

127.90
4.13

48
0

254

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

HAT YR 1963: TOTAL 566.90



RED RIVER OP THE NORTH BASIN

5-0552. Big Coulee near Maddock, N. Dak.  Continued

JISCHARGfc, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
It
5

D
7
d
9

10

11
12
13
14
15

16
17
ia
19
20

21
22
23
2*
25

26
27
za
29
30
31

TOTAL
MEAN
MAX
HIM
AC- FT

UCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

______

0
0
0
0
0

OEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
I)
0
0

0
0
0
0
0
0

0
0
0
0
0

JAN.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

     
______

0
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

.10

. 10

. 10

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10
0

0
0
0
0
0
0

2.00
.065
.20

0
4.0

APR.

15
90

110
70
28

21
21
26
24
21

15
13
13
11
9.1

6.7
5.1
3.5
3.0
2.4

2.0
.90

1.0
1.0
1.2

1.2
1.0
1.2
.60
.60

______

51B.40
17.3
110
.60

1,030

HAY

.60

.60
3.0
3.8
4.2

4.8
4.2
3.8
3.3
2.3

2.6
1.5
1.3
.90
.60

.60

.60

.50

.40

.40

.40

.40

.30

.20

.20

.10

.10

.10

.10

.10

.10

42.10
1.36
4.8
.10
84

JUNE

.10
0
0
0
0

0
0
.50
.20
.10

.10

.60
1.5
4.0
3.1

2.4
3.8

52
114
59

38
29
26
22
18

14
11
8.8
8.1
7.4

______

423.70
14.1
114

0
840

JULY

7.4
6.7
4.8
3.8
6.9

5.3
4.6
3.1
2.3
1.8

1.3
1.0
.90
.60
.40

.40

.20

.10

.10

.10

.20

.10

.10

.10
0

0
0
0
0
0
0

52.30
1.69
7.4

0
104

AUG.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

_____

0
0
0
0
0

DISCHARGE, IN CUBIC FEET PER SECUNU, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN 
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

_____

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
      
_____

0
0
0
0 
0

0
0
0
0
0

0
.20
.30

2.0
15

8.0
6.0
4.0
3.0
2.5

2.0
1.5
1.0
.50
.20

0
0
0
0
0

0
0
0
0
0
0

46.20
1.49

15
0

0
.60
.40
.40
.40

.50
25
85
78
46

55
59
49
31
19

14
12
9.7
8.6
7.2

6.5
6.1
6.1
3.8
2.6

2.6
2.6
2.3
2.4
2.3

     

538.10
17.9

85
0

2.0
2.0
1.8
2.0
2.8

2.8
2.6
2.6
8.4
8.0

4.0
2.3
2.0
1.7
1.7

1.6
1.6
1.8
1.8
1.8

1.8
1.8
1.8
1.7
1.7

2.1
2.0
1.8
1.7
1.7
1.8

75.2
2.43
8.4
1.6

1.9
2.1
2.0
1.8
1.9

2.0
1.8
1.1
.90
.90

.80

.80
1.0
1.4
1.5

1.5
1.7
1.2
.90
.60

.50

.60

.60

.50

.30

.40

.50

.30

.30

.20
     

32.00
1.07
-.1
.20

1.0
.90
.50

1.4
1.8

1.2
1.1
1.1
.90
.70

.80
3.3
1.4
1.0
.80

.60

.60

.60
7.8

12

6.5
17
34
49
36

24
18
16
14
11
9.1

274. 1C
8.81
49
.50

7.4
6.9
7.8
7.4
7.0

8.4
8.0
7.2
7.0
6.7

6.3
6.1
5.7
4.8
4.3

4.0
3.6
3.1
3.9
2.8

1.2
1.0
.80
.90

1.3

1.1
1.1
1.1
1.4
1.2
1.1

130.60
4.21
8.4
.80

1.1
1.0
.90

1.2
1.0

.90

.90

.80

.60

.80

.2

.4

.4

.8

.8

.1

.4

.7

.4

.1

.0

.2

.1

.9

.a

.2

.6

.4

.8

.6
    

10 .50
.65
7.8
.80

CAL YR 1964: TOTAL 1,038.50



98 RED RIVER OF THE NORTH BASIN

5-0560. Sheyenne River near Warwick, N. Dak.

Location.--Lat 47°48'20", long 98°42'57", on south quarter of line between sees.15 and 16, T.150 N., 
R.63 W., on left bank on downstream side of highway bridge, 3.3 miles south of Warwick.

Drainage area. 2,070 sq mi, approximately, of which about 1,310 sq mi is probably noncontributing, 
(includes 227 sq mi in closed basins).

Records available. October 1949 to September 1965. Monthly discharge only for some periods, pub- 
llshed In WSP 1308.

Gage. Water-stage recorder and rubble masonry control. Altitude of gage is 1,370 ft (by barometer).

Average discharge. 16 years, 46.3 cfs (33,520 acre-ft per year); median of yearly mean discharges, 
33 cfs (23,900 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (200 cfs), water years 1961-65

Date

Mar. 26, 1961

Apr. 1, 1962 
Apr. 7, 1962

Time

2000 
0600

Discharge

* 81 

* 436

Gage 
height

2.55 

3.50

Date

June 18, 1962 

June 25, 1963

Time

1000 

0900

Discharge

242 
* 116

Gage 
height

3.03
2.68 

3.13

Date

Apr. 12, L965 
July 29, 1965

Time

2000 
0200

Discharge

* 1,000 
643

Gage 
height

4.64 
3.83

Annual minimum discharge, wate
Water year

1961 
1962 
1963

Date

(a) 
Oct. 1, 1961 
Feb. 7, 1963

Discharge

0 
.30 
.50

Gage height

2.02 
2.03

Water year

1964 

1965

Date

Oct. 10, 1963, 
Feb. 24, 1964 

Jan. 11, 12, 1965

Discharge

0.3O 

1.3

Gage height

b 2.06

a Aug. 7 to Sept. 1, Sept. 3-9, 1961. 
b Occurred Feb. 24, 1964.

1949-65: Maximum discharge and date (corrected), 4,250 cfs Apr. 18, 1956 (gage height, 
7.83 ft); no flow Aug. 7 to Sept. 1, Sept. 3-9, 1961.

Note.--The maximum discharge and date have been inadvertently published in error since water 
year~T556.

Remarks.--Records good above 10 cfs and fair below. Records include flow of spring which enters 
below gage and Just above control. Records of chemical analyses and water temperatures for the 
water years 1961-65 are published in reports of the Geological Survey.

Revisions (water years). WSP 1438: 1952 (M). WSP 1728: Drainage area.

UISCHARGE, [N CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

I
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
ia
19
20

21
22
23
24
25

26
27
a
9
0
1

TO AL
ME N
MA
MIN

1.0
.70

1.0
1.0
1.0

.70
1.0
1.3
1.7
2.5

3.0
4.B
2.5
1.7
1.7

1.3
1.0
1.0
1.0
1.0

1.0
1.0
.70

1.0
1.0

1.3
2.1
1.7
2.1
2.5 
2.1

47.40
1.53
4.8
.70

2.1
2.5
2.5
2.1
1.7

1.3
1.3
1.3
.70

1.0

1.0
1.0
1.0
1.0
1.0

1.3
1.3
1.3
1.3
1.3

1.3
1.0
1.0
1.0
1.0

1.3
1.3
1.0
.70
.70

38.30
1.28
2.5
.70

.50

.50

.50

.50
1.0

1.0
.70
.70
.70
.70

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.70

.50

.50

.70

.70

.70

.70

.50

.50

.70 

.70

23.70
.76
1.0
.50

.70

.70

.70

.70

.70

1.0
1.0
1.0
.70
.70

.70

.70

.70

.70

.50

.50

.50

.70

.70

.70

.70

.70

.70
1.0
.70

.70

.70

.70
1.0
.70 
.50

22.40
.72
1.0
.50

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

u
1.
1.
1.
1.

2.
2.
2.

.     _
     

26. 0
. 6
2.1
.50

2.
2.
2.
2.
J-

3.
4.
4.
4.
4.

4.
4.
6.
7.
6.

5.4
7.0
8.8
9.8

13

2
2
)
0
0

1
3
0
8
3
2

7 8.6
3.2
81

2.1

40
39
35
37
35

35
35
37
39
42

40
37
37
34
26

25
26
24
22
24

25
30
35
34
25

21
25
35
26
19

944
31.5

42
19

;.a
.9
.8

.9

.1

.4 

.8

42 .7
1 .7

25
4.B

.
^
.
 

f
f
.
«
 

^
.
.
.
 

.

.

.

.

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
2.

52. 0
1. 5
5.4
.10
104

2.5
1.0
.30
.JO
.50

.50

.30

.50

.50

.70

.0

.7

.0

.8

.5

.5

.5

.1

.3

.3

.7

.5

.7

.3

.0

.70

.70

.70

.3

.3 

.3

4 .00
.45
4.8
.30

1.0
.70
.50
.20
.20

.20
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

2. BO
.090
1.0

0 
5.6

0
.10

0
0
0

0
0
0
0
.30

1.0
1.0
1.3
1.3
.70

.50

.30

.30
1.0
2.5

1.7
1.3
1.0
1.3
1.0

1.0
1.3
.50

1.3
.50

21.20
.71
2.5

0 
42



RED RIVER OP THE NORTH BASIN 

5-0560. Sheyenne River near Warwick, N. Dak. Continued

DISCHARGE, IN CUBIC FEtT PEk 5ECONO, MATEK YEAK OCTOBER 1961 TO SEPTEMBER 19«Z

2
3
4

7
8
9

10

12 
13
14
15

17 
18
19
20

21

23

25

26
27

29
30 
31

MAX 
MIN

.70

.70
L.O

.70

.70
1.3
2.1
3.0

2.5 
2.1
Z.5
2.5

2.5 
1.3
1.3
1.3

1.3

1.3

1.3

1.0
.3

.3

.7 

.3

3.0 
.50

1.7
1.0
.70

1.3
1.3
1.7
1.7
1.7

2.1 
2.5
2.5
3.0

4.1
i.O
3.0
3.0

3.0

3.0

3.0

3.0
3.0

3.0
2.5

4.1 
.70

1.7
1.7
Z.I

2.1
2.5
2.1
2.5
2.1

2.1 
1.7
1.7
1.7

2.1 
2.1
2.1
2.1

2.1

2.5

2.1

2.5
Z.I

2.1
Z.I 
2.1

Z.5 
1.7

2.1
2.1
Z.I

1.7
1.7
1.7
1.7
1.7

1.7 
1.7
1.7
1.7

1.3 
1.3
1.3
1.3

1.3

1.3

1.3

1.3
1.3

1.3
1.3 
1.3

Z.I
1.0

1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3

1.3 
1.3
1.3
1.3

1.3 
1.3
1.3
1.3

1.3

1.3

1.3

1.3
1.3

     

1.3 
1.3

1.0
1.3
1.3

.0

.0

.0

.0

.0

1.3 
1.3
1.3
1.3

1.3 
1.3
1.3
1.3

1.3

1.3

2.1

4.1
15

61
199 
363

1.0

354
247
207

330
378
28S
191
145

104 
84
70
58

51 
51
46
40

35

Z5

22

22
20

19
17

17

17
7
6

2
Z
3
3
Z

12 
12
19
Z6

44 
42

101
110

107

104

142

138
122

110
lit, 
US

12

101
81
65

46
49
49
51
44

35 
34
32
87

218 
238
214
176

138

84

60

i3
46

35
30

30

Z5
?b
28

32
35
34
32
29

21 
19
15
13

12 
1%
17
1SI

20

19

22

21
21

24
26
28

11

16
25
17

15
17
19
19
19

16 
13
16
16

13 
13
12
11

9. a

24

25

12
11

10
7.9 

11

488.7

7.9

13
7.9
5.4

4.8
a. a

12
7.0
6.1

6.1
d.e

12
11

5.4 
3.5
3.0
3.5

4.1

6.1

7.9

3.5
3.0

3.0
4.1

198.1

15
3.0

HAT YR 1962: TOTAL 10,454.10

DISCHARGE, IN CUBIC FEET PkR SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

11 
1Z 
13
14 
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

MAX 
MIN

6.1
7.0
7.9
8.8
8.8

7.9
7.0
7.9
7.0

5.4 
4.8 
4.8

3.5
3.0
3.5
3.5
9.8

12
7.9
5.4
5.4
5.4

5.4
5.4
4.8
4.8
4.1
4.8

3.D

4.8
4.8
4.8
4.8
5.4

7.0
7.0
7.9
7.9

7.9
8.8

6.1
5.4
5.4
5.4
5.4

4.8
4.1
4.8
5.4
6.1

6.1
6.1
6.1
7.9
9.8

4.1

7.9
7.9
7.0
7.0
6.1

5.4
6.1
5.4
5.4

4.8' 

4. I

4.1
.1
.8
.8
.8

.8

.a

.1

.5

.5

.0

.0

.0

.5

.1 
2.1

2.1

2.1
2.1
2.1
3.0
3.5

3.5
3.5
3.5
3.5

3.0

1.7
1.7
1.3
1.7
1.7

1.3
1.7
1.5
1.4
1.4

1.3
1.3
1.3
1.3
1.3
1.3

1.3

1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3

1.7

1.7
1.7
1.7
1.7
2.1

2.1
1.7
1.7
1.7
1.7

1.0
1.3
1.3

     
     

1.0

1.3
1.3
1.3
1.3
1.3

1.7
1.7
1.7
1.7

2.5

2.5
1.7
8.0

20
26

34
42
42
42
37

35
37
40
46
44 
49

1.3

51
35
28
30
44

51
56
46
37

28

26 

28
28
40
37
28

28
30
28
22
22

22
22
24
25
26

22

25
28
25
25
25

19
17
17
17

20

37 

37
25
22
22
22

20
21
20
20
20

21
21
21
20
19 
19

17

0
0
7
6
5

7
9
9
6

9

9 

17
12
13
9.8

11

9.8
7.9
7.0
6.1

83

90
60
39
26
22

6.1

9
6
5
5
5

3
3
3
1

8.8

4.8 

4.1
3.5
3.0
2.5
2.1

1.7
1.3
1.0
.71

1.3

4.8
4.1
4.1
3.5
2.1 
2.1

.71

2.5
3.0
2.1
2.1
1.7

1.3
1.7
1.7
1.7

1.7

1.0 

1.0
1.0
1.3

10
16

15
8.8
7.
6.
5.

3.
2.
2.
1.
1. 
1.

i!

3.4
3.5
2.1
2.1
2.1

2.1
2.1
1.7
1.7

1.3

2.1 

1.3
1.7
1.3
1.7
1.7

1.3
1.3
1.3
1.7
2.1

1.3
1.3
1.3
1.3
1.3

3.5 
1.3



RED RIVER OP THE NORTH BASIN

5-0560. Sheyenne River near Warwick, N. Dak.--Continued

DISCHARGE, IN CU8IC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER

1
2

4
5

6
7
8
9

10

12 
13

15

16
17
ia

20

22 
23
24
25

26
27
28
29
30

MEAN 
MAX 
MIN

1.7
1.3

1.3
1.0

1.0
.70
.70

1.0
.70

1.3 
1.3

.70

1.0
1.0
1.3

1.0

2.1 
1.7
1.7
1.3

1.3
1.0
.50

1.0
1.0

1.17 
2.1

1.0
1.3

1.3
1.7

1.7
1.7
2.1
2.1
2.1

1.7 
1.7

1.7

1.7
1.7
1.7

1.7

2.1 
2.1
2.1
2.5

4.0
3.0
1.7
1.7
1.3

1.86 
4.0

1.3
1.3

1.3
1.0

1.0
1.3
1.3
1.0
1.0

1.0 
1.0

1.0

1.0
1.0
1.0

1.0

1.0 
.70
.70
.70

1.0
1.3
1.3
1.3
1.0

1.05 
1.3

.70
1.0

1.3
1.3

1.3
1.0
1.0
1-3
1.3

1.0 
1.0

1.3

1.3
1.3
1.3

1.3

1.0 
1.0
1.3
.70

.70

.70

.70

.70

.70

1.3

1.3
1.3

1.2
1.0

1.0
1.0
1.0
1.0
1.0

1.0 
1.3

1.3

1.0
1.0
1.3

1.7

2.1 
2.1
.70

1.0

1.0
1.0
1.0
1.7

-     

2.1

1.7
2.1

1.7
1.3

1.7
1.7
1.3
1.7
1.7

1.7 
2.1

1.7

2.1
1.7
1.3

1.3

1.0 
1.3
1.3
1.3

1.3
1.0
1.0
1.0
.70

2.1

3.0

20
35

35
39
116
218
226

191 
las

180

162
12S
101

70

t>0 
51
49
42

39
37
35
35
37

226

32
28

35
37

63
92
76
60
49

46 
46

44

42
39
34

26

19
19
16
11

a. s
7.9
7.0
4.5
4. a 
4.1

92

3.5
3.0

2.5
4.8

5.4
7. 9

17
28
39

135
104

24

17
17
34

40

60 
10
32
51

48
35
19
10
90

151

73
63

44
39

34
30
26
25
22

16 
13

15

16
16
19

20

17 
17
17
16

17
24
16
11
4.8 
6.1

73

6.1
6.1

7.9
8.8

7.0
6.1
6.1
6.1
4.8

3.5 
« *

4.4

4.8
5.4
4.3

4.1

4.1 
4.8
4.B
4.8

5.4
7.0
5.4
6.1
6.1 
6.1

a. a

5.4
7.0

15
16

17
21
24
15
11

.8 

.8

.4

.3

.8

.a

.8

.1 

.1

.5

.0

20
3b
23
22
11

350.8

35

AC-FT 6,910

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24

27
28

30 
31

MEAN

MIN

17
22
20
12
8.8

9.8
12
16
15
12

LI
9.8
9.8

19
17

17
7
6
3
5

3
3
5
4

5
7

5 
15

16.3

8.8

15
12
1Z
9.8

12

11
11
9.8
9.8
9.8

8.8
7.9
7.9
7.9
7.9

7.0
7.0
7.0
7.0
7.0

8.8
7.0
7.0
7.0

7.0
7.0

7.0

8.65

7.0

GE, IN Cl

7.0
7.0
7.0
6.1
6.1

13
16
11
8.8
7.9

7.0
6.1
6.1
6.1
4.8

4.8
4.1
4.1
4.1
3.5

4.1
4.1
4.8
4.1

3.5
3.5

3.5 
3.5

5.90

3.5

BIC FEET

.0

.0

.1

.1

.7

.7

.7

.7

.7

.7

.3

.3

.7

.7

.7

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.5 

.5

2.04

1.3

2.5
2.5
2.5
2.5
2.5

3.0
3.0
3.5
3.5
3.5

4.1
4.1
4.1
4.1
4.1

4.1
3.5
3.5
3.5
3.5

3.0
3.0
2.5
2.1

2.1
2.1

~   

3.06

1.7

1.
2.
2.
1.
1.

6.1
17
24
26
32

30
22
17
19
20

20
19
19
16
11

8.8
7.0
5.4
5.4

5.4
5.4

8.8 
11

12.3

1.7

11
12
13
21
32

28
37
78
158
354

661
891
910
859
745

631
532
440
363
308

238
191
148
119

56
46

39

271

11

34
30
35
37
32

34
32
49
40
34

39
49
49
42
42

39
39
44
44
44

39
37
35
34

50
40

35 
35

38.7

30

30
25
28
40
39

34
28
24
22
21

20
17
15
13
12

12
12
12
11
11

8.8
7.9
8.8
8.B

9.8
7.9

7.9

17.0

7.0

11
7.9
8.8
9.8
8.8

7.9
6.1
7.0
5.4
4.8

4.8
6.1
6.1
6.1
e.s

9.8
9.8
7.9
8.8

12

19
34
81

104

554
625

537
402

123

4.8

276
203
165
145
122

101
87
76
65
60

51
42
39
34
32

30
28
25
21
19

17
16
13
15

13
12

13 
12

57.2

12

11
11
9.8

15
9.8

9.8
9.8
9.8

11
9.8

9.8
11
9.8

15
16

21
26
34
35
34

26
25
26
32

49
4*

60

24.2

9.8

HAT YR 1965: TOTAL 17,623.8 AC-FT 34.960



RED RIVER OP THE NORTH BASIN

5-0561. Mauvais Coulee near Cando , N. Dak.

Location.  Lab 48"26'53", long 99°06'08", In SE^NE^SWi sec.l, T.157 N., R.66 W. , on lef-. bank a 
third of a mile upstream from highway bridge, 4 miles upstream from West Pork, 5| miles 
southeast of Cando, and 7 miles northeast of Maza.

Drainage area.   387 sq mi, of which about 10 sq mi is probably nonoontributing. 

Records available. --May 1956 to September 1965.

Gage.   Water-stage recorder. Datum of gage is 1,445 ft above mean sea level (unadjusted). Prior to 
July 2, 1957, staff gage at present site and datum.

Average dishearge.--9 years, 5.95 ofs (4,310 acre-ft per year).

Extremes .   Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (25 cfs), water years 1961-65

Date

Apr. 10, 1961

Apr. 11, 196Z

Mar. 23, 1963
June 2, 196S

Time

1800

OSOO

2100
1900

Discharge

* 0.30

* 310

-
* .50

Gage 
height

2.04

8.13

a 3.31
S.01

Date

Apr. 10, 1964
Apr. 15, 1964

Apr. 16, 1965
May 9, 1965
May 26, 1965

Time

1500
0700

1930
2300
1400

Discharge

_
* 100

293
237
52

Gage 
height

a 4.71
4.67

6.39
5.79
3.97

Date

June 2, 1965
July 29, 1965
Sept. 4, 1965
Sept. 24, 1965

Time

2200
1430
0600
0600

Discharge

66
* 295

97
116

Gage 
height

4.12
6.95
4.63
4.52

a Baclcwater from ice.

No flow at times in each year.
1956-65: Maximum discharge, 570 cfs Apr. 10, 1960 (gage height, 8.14 ft, backwater from ice); 

no flow at times in each year.
Plood of June 16, 1954, reached a stage of 9.83 ft, and flood of Apr. 20, 1956, reached a stage 

of 10.71 ft, from floodmarks, by local resident.

Remarks.--Records fair.

Revisions.--WSP 1728: Drainage area.

DAY

1

0
I

TO AL
ME N
MA
MI
AC-FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

JAN.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
     
    

0
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

APR.

0
0
0
0
0

0
0
0
.10
.30

.20

.10

.10

.10

.20

.10

.10
0
0
.10

.10
0
0
0
0

0
0
0
0
0

    

1.50
.050
.30

0
3.0

MAY

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

JUNE

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0
0
0
0
0

JULY

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
o

AUG.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0
0
0
0
0

MAX 550 
MAX .30



RED RIVER OP THE NORTH BASIN 

5-0561. Mauvais Coulee near Cando, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAK OCTOBER 1961 TO SEPTEMBER 1962

1
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6
7
B
9
0

I
2
3
4
5

6
7
8
9 
0
1

TO AL
ME N
MA
MIN
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

_____

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

_____
_____

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
5.0

30
240

290
250
210
120
150

100
66
39
26
21

18
13
11
9.3
8.0

6.2
5.0
4.6 
4.2
4.0

______

1,630.3
54.3
290

0
3,230

3.4
2.9
2.3
1.7
1.0

.80

.70

. 0

. 0

. 0

. 0

. 0

. 0

-

.

, ,
-
.
.
.

 
.
.
  '
.

4 .70
.44
4.2
.40
89

4.0
3.4
5.0
2.9
2.8

2.6
2.5
2.4
2.3
2.2

2.1
2.0
1.9
1.6
2.1

2.3
1.9
1.8
1.9
1.7

1.5
1.4
1.3
1.1
.90

.80

.60

.40 

.30

.30
      

56.00
1.87
4.0
.30
111

.20

.20

.20

.JO

.30

.30

.30

.20

.20

.10

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
.10 
.10
.10
.10

2.90
.094
.30

0
5.8

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
u
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

    

0
0
0
0
0

HAT YR 1962: TOTAL 1,733.90 MEAN 4.75

I
2
3
4
5

6
7
a
9

10

I
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

TO AL
ME N
MAX
MIN
AC-FT

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

_____

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
    .   .
_____

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
.10
.10
.10

0
0
0
0
0
0

0.30
.010
.10

0
.6

0 
0
0
0
0

.10

.10

.10
0
0

0
0
0
0
0

0
.10
.20
.10
.10

.10
0
0
0
0

0
0
0
0
0

_____

0.90
.030
.20

0
1.8

0 
0
0
0
0

0
0
0
0
0

0
.10
.20
.20
.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

2.90
.094
.20

0
5.B

.20 

.20

.30

.30

.20

.20

.20

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.10

.10

.10

.20

.20

.20

.20

.10

.10

.10

.10

6.10
.20
.30
.10

12

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0

.10

.20

.20

.10

.10

.10

0.80
.026
.20

0
1.6

.10 

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0
0

0.20
.007
.10

0
.4

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

______

0
0
0
0
0

AC-FT 3,440



RED RIVER OF THE NORTH BASIN

5-0561. Mauvaia Coulee near Cando, N. Dak.--Continued

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

It,
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN 
AC-FT

OCT.

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0 
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0 
D
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

_____

0
0
0
0
0

0

0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0

.20

.50

.20

.20

.20
5.5

12
14
60
93
99

88
73
62
51
42

35
28
24
19
15

15
13
12
11
9.3

782.10
26.1

99
0

8.3 
7.6
7.6
6.9
6.2

6.2
5.4
4.9
4.2
3.6

3.5
3.0
2.8
2.5
2.4

2.5
2.7
2.8
2.7
2.7

2.4
2.1
1.8
1.8
2.4

1.7
.50
.20
.10
.10 
.10

101.70
3.28
8.3
.10

JUNE

.10 

.20

.20

.20

.20

.20

.40
1.6
2.1
.70

.30

.90

.70

.40

.20

.10

.10

.90

.80

.50

1.7
2.2
2.0
1.4
1.4

1.3
.80
.40
.50
.40

22.90
.76
2.2
.10

JULY

.30 

.20

.20

.20

.30

.30

.20

.10

.10

.10

.10

.10

.20

.30

.40

.90
1.2
1.2
1.2
1.4

1.6
1.6
1.7
1.4
1.4

1.0
1.2
1.8
2.1
1.6 
1.6

26.00
.84
2.1
.10

AUG.

2.5 
2.2
1.6
1.6
.90

1.7
.90
.90
.40
.40

.50

.60

.70

.70

.50

.30

.10

.10
0
0

1.0
1.0
.80
.50
.50

.40

.20

.10

.20
1.1

.80

23. 20
.75
2.5

0

SEPT.

.50 

.40

.40

.40

.20

.30

.30

.10

.20

.10

.10

.10

.20

.20

.20

.40

.40

.40

.30

.30

.20

.30

.40

.40

.40

2.0
1.2
1.2
.70
.50

12.80
.43
2.0
.10

AC-FT 22 
AC-FT 1,920

UISCHAKSE, IN CUBIC FEET PER SECONO, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN 
MAX
MIN
AC-FT

.40

.40

.40

.40

.40

.40

.30

.30

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

8.20
.26
.40
.20
16

.20

.20

.20

.20

.20

.20

.20

.10

.10

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
0
0

    

3.70
.12
.20

0
7.3

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
o
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
o

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
     
    

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
2.0
5.0
6.0

15
20
135
200
270

291
286
254
210
174

ISO
127
lrf7
89
70

58
47
41
33
28

     

291
0

5,190

25
20
IB
14
14

22
40
93

210
235

213
188
161
133
107

91
79
62
48
38

31
24
22
20
27

49
44
36
30
27
33

235
14

4,270

43
60
60
58
51

46
41
36
34
31

28
25
21
21
20

17
15
14
13
12

11
11
10
9.9
8.6

8.3
8.3
7.2
6.7
6.2

     

60
6.2

1,450

6.4
5.2
5.0
4.6
4.2

4.0
3.0
1.2
1.3
4.0

5.7
5.0
3.8
2.9
1.2

2.0
2.4
2.4
2.5
2.4

2.4
2.4
2.5
2.6
2.6

2.5
13

210
2S4
282
249

284
1.2

2,230

213
184
156
138
125

113
102
93
87
81

75
70
67
64
60

56
52
47
45
42

39
37
35
34
33

31
29
27
26
25
25

213
25

4,390

26
50
87
93
84

72
64
56
52
45

40
38
35
38
38

40
45
48
47
46

49
70

110
115
105

89
79
71
68
70

     

115
26

3,710

AC-FT 1,940



RED RIVER OF THE NORTH BASIN

5-0562. Edmore Coulee near Edmore, N. Dak.

Location. Lat 48°20'10", long 98°39'40", on line between sees.17 and 18, T.156 N. , R.62 W. , on left 
downstream wlngwall of bridge on county highway, 11 miles southwest of Edmore and 13 miles 
upstream from Sweetwater Lake.

Drainage area. 382 sq mi, of which about 100 sq mi is probably noncontributing. 

Records available. April to June 1956, June 1957 to September 1965.

Gage. Water-stage recorder. Prior to June 26, 1957, staff gage at same site and datum. 

Average discharge. 8 years (1957-65) 5.74 cfs (4,160 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (50 ofs), water years 1961-65

Date

Apr. 5, 1961

Apr. 16, 1962
Apr. 20, 1962
June 7, 1963

Time

22OO

1000
0600
0800

Dl scharge

* 10

_
* 501
* 360

Gage
height

1.93

a 5.55
5.27
4.59

Date

June 11, 1963
Aug. 14, 1963

Apr. 13, 1964
Apr. 18, 1964

Time

2000
1000

1300
1900

Discharge

337
69

87
73

Gage 
height

4.53
3.41

3.64
3.29

Date

May 9, 1964

May 11, 1965

Time

0400

0400
1200

Discharge

* 95

* 378
54

Oage 
height

3.72

5.67
3.46

a Backwater from ice.

No flow for several months in each year.
1956-65: Maximum discharge, 875 cfs Apr. 23, 1956 (gage height, 6.30 ft, backweter 

no flow for several months in each year.

Remarics. Records fair.

Revisions.--WSP 1728: Drainage area.

from ice);

DISCHARGE. IN CUBIC FEET PtR SECON

DAY

1
2
3
4
5

6
7
8
<5

10

11
12
13
1*
15

16
17
IB
19
20

21
22
23
24
25

26
27
2B
29
30
31

TOTAL
MEAN
MAX
MIN
AC- FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

ss   I9.; 1 T^AL * ". .. :_" ui

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

o
0
0
0
0

0
0
0

     
     
_____

0
0
0
0
0

Dt WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

.20
1.0
1.2
1.3
.60
.40

4.80
.15
1.3

0
9.5

.20

.10

.30

.5

.8

.6

.6

.4

.6

.5

.1

.7

.5

.5

.0

.5

.3

.80

.40

.50

.60

.40

.40

.30

.30

.30

.20

.10

.10
0

______

70.80
2.36
9.8

0
1*0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

c
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
D
0
0
0

0
0
0
0
0

_____

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

______

0
0
0
0
0

MAX 587 MIN 0 AC-FT 9 t 070
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5-0562. Edmore Coulee near Edmore, N. Dak.--Continued

1
2
3
4
5

6
7
8
5

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL 
MEAN
MAX
MIN 
AC- FT

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0 
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0 
0
0
0
0

0
0
0
a
0

0
a
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0 
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
    

0 
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0

80

200
250
240
430
487

41 1
295
175
118
77

54
38
29
23
18

97.5
487

0

13
10
8.5
.6
.1

.4

.1

.5

.4

.3

.0

.0

.0

.6

.0

.1

.1

.1

.6

.5

.0
1
1
1
1
1
1
1
1
2 
2

8. Ob
22

1.0

21 
20
19
18
16

14
13
12
10
9.0

8.1
6.9
5.8
5.1
5.5

5.3
5.0
4.6
4.3
4.0

3.7
3.4
3.0
2.7
2.5

2.2
1.9
1.5
1.2
.90

7.65
21

.90

.70 

.60

.50

.60

.50

.40

.30

.20

.10

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

.13

.70
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
7.5

32
37
35

32
29
27
24
22 
21

266.5 
B.60

37
0

9
B
8

I
.8
.8
.9
.1

.4

.5

.B

.2

.6

.0

.5

.1

.6

.2

.90

.70

.60

.40

.30

8.05
19

.30

DISCHARGE. IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN 
AC- FT

.20

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0.50 
.016
.20

0 
1.0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      .
     
    

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
5.0

10
20
30

35
34
33
32
31
31

8.42
35
0

29
27
25
24
22

18
16
14
11
B.3

6.6
5.6
8.5

12
12

12
10
8.1
6.0
5.0

4.0
3.0
2.1
2.2
2.6

2.6
2.6
2.3
2.2
2.2

     

10.2
29

2.1

2.6
2.7
1.4
.90
.80

.60

.50

.30

.10

.10

.10

.30

.80

.90
1.4

2.0
1.9
1.2
.80
.70

.50

.40

.40

.20

.10

0
0
0
0
0
0

.70
2.7

0

0
0
0
0
0

7.0
337
259
205
137

228
268
155
91
69

47
36
24
23
21

14
10
13
12
12

11
7.7
4.6
3.3
1.6

     

66.5
337

0

.60

.20
0
0
0

0
0
.10

0
0

0
0
0
0
0

0
0
0
0
0

0
0
.90

1.6
2.6

4.6
5.1
5.5
5.8
6.4
7.1

1.31
7.1

0

.6

.8

.3

.4

.7

.1

.0

.2

.1

.4

26
53
68
68
59

51
44
37
29
22

15
14
14
13
12

12
12
10
9.0
7.5
6.0

20.2
68

2.0

4.6
2.8
1.7
1.5
.50

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

.37
4.6

0 
22

TOTAL 3 f 262.io
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5-0562. Edmore Coulee near Edmore, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 196*

DAY

1

1

8
9
0 
1

TO AL
ME N
MA
MI
AC- FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

_____

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

1
4
5

6
7
8
7
8

6
6
7
7
3

2
1
1
1

  2

.4

.8

.1

.2

.4

878.1
Z9.3

Bl
0

3.2
3.1
3.3
3.5
3.3

11
20
33
as
51

30
20
14
10
7.2

5.7
4.8
4.0
3.J
2.8

2.1
1.7
1.4
1.2
1.0

.70

.40

.30

.20

.20 

.10

327.50
10.6

85
.10

.10

.10
0
0
0

0
0
0
.30
.10

.10

.60

.60

.60

.50

.50
1.5
2.6
2.8
2.4

1.9
1.6
1.5
1.4
.90

.70

.80

.90
1.3
2.3

26.10
.87
2.8

0

.8

.1

.7

.7

.2

.2

.3

.4

.5

.6

.5

.5

.3

.0

.7

.4

.2

.8

.6

.3

.0

.8

.7

.4

.1

.90

.80

.70

.60

.50 

.40

87.70
2.83
4.6
.40

.40

.30

.20

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

1.00
.032
.40

0
2.0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

MAT YR 1964: TOTAL 1,320.40 AC-FT 2,620

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
2
3
4
5

6
7
B
9
0

1
2
3
4
5

6
7
8
9
0
1

TO AL
ME N
MA
MIN
AC- FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
      
    

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.10

15

47
128
322
362
33O

284
194
150
111
98

76
61
52
46
41

35
28
25
22
19
     

2,446.10
81.5
362

0
4,850

16
15
12
9.5
B.I

8.5
8.8
8.8
8.6

17

51
43
43
39
31

26
25
18
12
10

10
9.6
8.8
.8
.0

.9

.8

.7

.5

.7

.4

491.5
15.9

51
5.4
975

5.8
8.6

1
1
1

1
.6
.0
.5
.1

.7

.6

.4

.3

.1

.0

.8

.8

.8

.0

.5

.3

.2

.1

.90

.80

.60

.60

.60

.60
     

137.30
4.58

1*
.60
272

.40

.40

.40

.40

.40

.40

.30

.30

.20

.20

.10

.20

.20

.20

.20

.40

.40

.40

.60
4.0

8.0
6.0
4.0
2.0
.1.0

.80

.80

.60

.60

.40

.40

34.70
1.12
8.0
.10
69

.30

.30

.20

.20

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

1.10
.036
.30

0
2.2

0
0
0
0
0

o
0
o
0
o

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.30

.40

.50

.80

.90
1.4

     

4.30
.14
1.4

0
8.5

AC-FT 6,180
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5-0563. Little Coulee at Leeds, N. Dak.

Location. Lat 48°17', long 99°27', in center of see.31, T.156 N., R.68 W., on right downstream 
wingwall of left one of twin box culverts on U.S. Highway 2, a quarter of a mile west of Leeds.

Drainage area. 280 sq mi, of which about 140 sq mi is probably noncontributing. 

Records available. October 1955 to September 1965.

Gage. Staff gage read once or twice daily. Datum of gage is 1,489.92 ft above mean sea level, 
datum of 1929.

Average discharge. 10 years, 1.38 cfs (999 acre-ft per year).

Extremes.--Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (») and peak discharges above base (25 cfs), water years 1961-65

Date

1961

Mar. 28, 1962

Time

-

1800

Discharge

(a)

-

Gage 
height

-

b 5.64

Date

Apr. 4, 196S

1963

Time

0800

-

Discharge

* 41

(a)

Gage 
height

5.10

-

Date

Apr. 4, 1964

Apr. 12, 1965

Time

1400

-

D'aoharge

* c 25

* c 60

Gage 
height

5.02

-

a No flow during entire year, 
b Backwater from ice or snow. 
c Maximum daily.

No flow for most of each year.
1955-65: Maximum discharge, 515 cfs Apr. 15, 1956 (gage height, 7.2 ft); no flow for most or 

all of each year.

Remarks. --Records fair.

Discharge, In cubic feet pe October 1960 to September 1965

Mar. 29, 1962.... 1.0 May 27, 1962....

May

1964.... 0.10 May 7, 1965.

Apr. 10, 1965.... 5.0

May

Month

Calendar year 1962. ....................................

May ......................................................

Water year 1964-65. ....................................

Cfs-days

4.0

73.8

325.60
325.60

118.10

361.0

459.10

Maximum

2.0
31
10

31
31

25

8.0

25
60

60

Minimum

0

0
0
0

0
0

0
0
0

0
0
.30

0

Mean

0.77

.13
7.41
2.38
.85
.89
.89

3.94
.087
.78
.39
.39

12.0
3.02
.15

1.26

Runoff in 
acre-feet

562

7.9
441
146
51

646
646

23
.4

4
28
28
71
18

8.9
911

Hote. Flow occurred only on days listed above.
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5-0564. Big Coulee near Churohs Ferry, N. Dak. 
(Formerly published as Mauvais Coulee near Churchs Ferry)

Location.  Lat 48°10i40", long 99 "13 "15", in NW£NW£ see.12, T.154 N. , R.67 W., on downstream side of 
right abutment of bridge on U.S. Highway 281, 1 mile downstream from Little Coulee and 6 miles 
south of Churohs Ferry.

Drainage area. 2,510 sq mi, approximately, of which about 690 sq mi is probably noncontributing. 

Records available.--March 1950 to September 1965.

Gage. Water-stage recorder. Datum of gage is 1,432.65 ft above mean sea level, datum of 1929.
"Prior to June 21, 1950, reference marks and June 21, 1950, to July 17, 1956, staff gage at former

bridge on U.S. Highway 281, one-eighth of a mile upstream, at datum 0.70 ft higher.

Average discharge.--15 years, 13.3 cfs (9,630 acre-ft per year); median of yearly mean discharges, 
0.4 cfs (290 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 21, 1961 
Apr. 6, 1962 
June 9, 1963 
Apr. 5, 1964 
Apr. 14, 1965

Discharge 
(cfs)

a 0.20 
48 
12 
5.8 

17

Gage height 
(feet)

1.10 
2.84 
1.77 
1.88 
3.06

Minimum

Date

At times 
do. 
do.

Discharge 
(cfs)

0
0 
0
c 
c

Gage height 
[feet)

\

a Maximum daily.

1950-65: Maximum discharge, 620 cfs June 6, 1950 (gage height, 4.4 ft, site and datum then in 
use); no flow at times in each year.

Remarks. Records fair. Flow affected by many lakes on the main stem and tributaries. Records of 
cEemical analyses for the water years 1961-65 are published in reports of the Geological Survey.

Revisions. WSP 1728: Drainage area.

Discharge, in cubic feet per

20, 1961.... 0.10

Apr. 8.

Mar. 26, 1962.... 1.0

Apr.

5.0 
3.8 
2.2

B.6
7.2 
6.0 
4.9 
3.0

ond, water years October I960 to September 1963 

13, 1962.... 0.20 Ma
Mar. 25, 1963.... .10 

.20 

.10 

.10 

.20
1.4
1.4 
.80 
.40 
.10 
.10 
.10 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.10 
.10 
.10 
.10 
.10 
.20

1.1

1963. ,.. 1.3

Month

June ...... ... ...

Cfs -days Maximum Minimum

0

Mean Runoff in 
acre-feet

Note. Flow occurred only on days listed above
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5-0564. Big Coulee near Churehs Perry, N. Dak.--Continued

DAY

1
2
3
4
5

 
7
8
9

10

11
12
13
14
Ib

16
17
18
19
20

21
22
23
24
25

26
27
23
29
30 
31

TOTAL
MEAN
MAX
MIN
AC- FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

otc.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

JAN.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0______

0
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

APR.

0
0
.50

3.3
4.0

3.7
2.0
1.2
.90

2.0

1.6
2.4
2.7
4.0
3.6

2.6
1.6
1.6
1.1
1.0

.50

.20
0
0
0

.10

.20

.50

.60

.70

42.60
1.42
4.0

0
85

HAY

.60

.50

.40

.40

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
0 
0

5.00
.16
.60

0
9.9

JUNE

0
0
0
0
0

0
0
0
0
0

.10

.10

.20

.10

.10

,10
.10
.30
.50
.60

.50

.40

.30

.30

.30

.20

.20

.10

.10
0

4.60
.15
.60

0
9.1

JULY

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

AUG.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
i
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN 
MAX
MIN
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

______

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
c

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
     
    

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
1.0
6.0
8.3

13
9.9

11
17
13

9.4
7.2
5.8
4.5
3.6

2.6
2.2
1.7
1.4
l.L

.70

.50

.40

.30

.20
_____

120. BO

17
0

2*0

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10
0
.10
.10

.10

.10
0
0
0

.10

.10

.10

.10
0
0

3.60

.20
0

7.1

.10

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

______

0.30

.10
0

.6

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.20
.80

1.0
1.0

.80

.80

.70

.60

.50

.40

6.80

>..o
0

13

.20

.20

.20

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0.70

.20
0

I.*

.20

.70

.90

.3

.5

.5

.5

.6

.7

.7

.8

.9

.0

.5

.8

.0

.*

.4

.4
  4

.4

.7

.3

.4

.6

.6

.8

.9

.0

.6
      

8 .50

5.6
.20
170



110 RED RIVER OP THE NORTH BASIN

5-0565. Devils Lake near Devils Lake, N. Dak.

Location. Lat 48°04'00", long 98°56'07", in Slift see.18, T.153 N., R.64 W., at Lakewood on east bank 
oY Creel Bay, 4-| miles southwest of city of Devils Lake. Creel Bay, which is half a mile wide, 
is an arm of Devils Lake and extends 2 miles to the north of the lake.

Drainage area. 3.130 sq mi (revised), approximately, of which about 1,000 sq mi is probably noncon- 
tributing.

Records available . 1867. 1879, 1883, 1887, 1890, 1896 (one gage height for each year), 1901-65 
(fragmentary).

Gage. Water-stage recorder. Dat

Extremes. Maximum and minimum elevations, in feet, for the water years 1961-65 are contained in the 
following table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Oct. 
June 
June 
May 
June

4, 
20, 
9, 
6, 
4,

I960.... .................
1962.....................
1963... ..................
1964.....................
1965... ..................

Elevation

1 
1 
1 
1 
1

,414 
,414 
,413 
,411 
,411

90 
30 
22 
87 
60

Minimum

Date

Sept 
Dec. 
Sept 
Sept 
Oct.

5, 
12, 
28, 
20- 
31,

1961......................
1961...... ................

25, 1964. ..................
1964......................

Elevation

1,413 
1,413 
1,411 
1,410 
1,410

33 
10 
84 
90 
85

1867-1965: Maximum elevation observed, 1,438.40 ft in 1867, present datum; minimum observed, 
1,400.87 ft Oct. 24, 1940.

The lake level was about elevation 1,446 ft in about 1830 and lower thereafter, according to 
the tree growth noted 1885-89. Reference is in Geological Survey monograph, volume XXV, the 
Glacial History of Lake Agassiz by Warren Upham.

Remarks. Elevation at gage frequently affected by wind. Records of chemical analyses for the water 
years 1961-65 are published in reports of the Geological Survey.

Elevation, in feet, water years October 1960 to September 1965

Nov. 

Dec.

Feb! 
Mar.

Apr. 
May

June 

July 

Aug. 

Sept 

Oct. 

Nov.

Dec. 
Jan.

Feb. 
Mar. 
Apr.

12

7

26................

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14

13 
13 
13 
13 
13 
13

13 
13 
13 
13 
13 
13 

413 
413 
413

.76 

.70 

.70 

.58 

.78 

.77 

.82 

.82 

.88 

.80 

.74 

.53 

.46

.89 

.85 

.82 

.50 

.33 

.45

.25 

.22 

.16 

.10 

.22 

.25 

.24 

.29 

.60

June 

July

Aug. 

Sept

Nov. 

Dec.

Feb.

Mar. 
Apr.

May

12 ................

11................

413 
413 
414 
414 
414 
414 
413 
4 13
413

413 
413
413
413 
413 
413 
413 
413 
412 
412 
412 
412 
411 
413 
413 
413 
413 
413 
413 
413

.68 

.98 

.12 

.30 

.04 

.09 

.78

.70

.57

.24 

.14 

.10 

.10 

.12 

.10 

.84 

.91 

.83 

.79 

.97 

.08 

.09 

.06 

.10 

.16 

.18 

.19

June

July 
Aug. 
Sept

Nov.

Jan.

Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept 
Oct. 
Nov. 
Dee. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug.

31,

31.

31,

31 .

1964..........

...............



RED RIVER OF THE NORTH BASIN

5-0570. Sheyenne River near Cooperstown, N. Dak.

Location.  La t 47°26'01", long 98 "01 "43", in NEj-NEfcSE^ sec. 27, T.146 H. , R.58 W., on right benk 
150 ft downstream from county bridge and 5 miles east of Cooperstown.

Drainage area.  6, 470 sq mi, approximately, of which about 5,200 sq mi is probably noncontriluting 
(includes about 3,800 sq mi in closed basins).

Records available. --October 1944 to September 1965. Monthly discharge only for some periods, pub- 
lished in WSP 1308.

Gage.   Hater-stage recorder. Datum of gage is 1,271.04 ft above mean sea level, datum of 1929 (Corps 
of Engineers bench mark). Prior to Aug. 3, 1950, wire-weight gage at site 150 ft upstream at same 
datum.

Average discharge .  21 years, 91.1 cfs (65,950 acre-ft per year); median of yearly mean disctarges, 
72 cfs 152,100 acre-ft per year).

Extremes .   Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (») and peak discharges above base (200 cfs), water years 1961-65

Date

Apr. 1, 1961
Apr. 3, 1961

Apr. 11, 1962
June 1, 1962
June 10, 1962

Time

0915
1400

0830
0400
0800

Discharge

_
* 120

* 900
351
477

Qage
height

a 6.19
S.13

12.69
7.2S
S.21

Date

June 24, 1962

Apr. B, 1963

Apr. 16, 1964
June 23, 1964

Time

0230

0900

_
_

Discharge

213

» 300

480
* 795

Gage 
height

6.11

7.25

_
10.34

Date

Sept. 27, 1964

Apr. 13, 1965
Apr. 15, 1965
June 8, 1965
July 25, 1965
Aug. 5, 1965

Time

0300

0710
1150
10OO
0200
0700

Discharge

2E4

-
* 2,320

267
393
455

Qage 
height

6.48

a 16. 05
16.03
6.55
7.68
8.47

Water year

1961 
1962 
1963

Date

Aug. 12 to Sept. 12 
Oct. 10, 1961 

(a)

Annual mi

Discharge

0 
.40

0

Qage height

3.36

Water year

1964 
1965

ars 1961-65
Date

Oct. 7, 1963 
Mar. 5, 1965

Discharge

0 
6.5

Qage height

:

25 to Mar. 6, Aug. 24, 25, 1963.

1944-65: Maximum discharge, 7,830 cfs Apr. 17, 1950 (gage height, 18.69 ft); no flow at times.

Remarks. Records good except those for winter periods, which are fair. Records of chemical analyses 
for the water years 1961-65 are published in reports of the Geological Survey.

Revisions. WSP 1728: Drainage area.

DISCHARGE t IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1 
2
3
4
5

6
7
8
9

10

U
2
3
4
5

6
7
a
9
o

i
2
3
4
5

6
7
8
9
0
1

TO AL
ME N

KIN

OCT.

.80

.70

.80
1.0

.90

.80

.80

.90
1.0

.90
1.0
1.1
1.2
1.8

4.2
4.2
5.4
3.8
3.3

3.3
3.3
3.0
3.0
3.1

2.6
3.4
6.0
6.6
9.1
9.4

88.30 
2.85 
9.4
.70

NOV.

9.4
11
11
11

13
12
11
10
9.0

9.0
9.0
9.
9.
9.

a.
8.
8.
8.
8.

8.
B.
8.
a.
8.

8.
7.
7.
6.
6.

    

8.9 
1

6.

DEC.

6.0
6.0
6.0
6.5

6.2
6.0
5.8
5.8
5.8

5.8
5.8
5.8
5.8
6.0

6.0
5.8
5.8
5.8
5.8

5.8
5.8
5.8
6.0
6.0

5.8
5.8
5.8
5. 8
5.B
5.8

5.B9
6.5 
5.8

JAN.

5.8
5.8
5.8
5.6

5.2
5.0
4.6
4.4
4.4

4.4
4.4
4.4
4.0
4.0

3.8
3.8
3.8
3.4
3.0

2.8
2.6
2.4
2.2
2.0

2.0
1.8
1.6
1.4
1.2
1.0

3.63
5.8 
1.0

FES.

.80

.70

.70

.70

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.50

.50

.50

.50

.50

.50

.50

.50

.60

.80
   .   
     
     

.61

.50

MAR.

5.0
30
12
10

44
50
40
35
35

55
55
50
40
32

38
50
60
65
64

68
70
70
68
72

80
80
75
70
75
90

51.3

1.0

APR.

100
110
105
105

100
100
95
95
90

85
85
82
79
84

64
66
6B
68
58

61
63
62
63
64

64
63
60
62
59

     

79.0

58

MAY

49
46
48
47

47
47
44
44
41

41
41
40
39
37

39
39
37
34
32

31
30
31
30
30

29
28
28
26
25
22

37.3

22

JUNE

1
1
1
1

1
.

« .(
.
 

f
.

.
 

.

.
m
,
-

,
B
.

: .
 

^
f
.
f
.

    

6.66

1.7

JULY

2.9 
1.7
1.0
.30
.80

.80

.80

.60

.40

.30

.30

.40

.60

.90
1.1

5.8
11
10
8.7
8.7

10
10
8.7
6.4
4.6

3.0
2.7
3.4
5.5
3.9
3.2

3.84
11

.30

AUG.

7.2
3.9
2.9
1.7
1.2

1.0
1.9
.8C
.3C
.10

.IP
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.66
7.2

0

SEPT.

0 
0
0
0
0

0
0
0
0
0

o
0
1.0
7.0
3.7

1.5
.70
.40
.60
.80

.40

.60

.40

.60

.70

.70

.60

.30

.40

.70
     

21.10 
.70
7.0

0



RED RIVER OF THE NORTH BASIN

5-0570. Sheyenne River near Cooperstown, N. Dak. Continued

1
2

4

6
7 
3 
9 

10

3 
*
5

7 
8 
9
0

1
2

5

7 
8 
9 
0 
I

MEAN 
MAX
MIN

1.1 
2.0

1.9

1.0
1.0 
.30 
.70 
.80

8.2 
12

8.4 
6.1 
4.6 
3.2

2.5 
2.5

2.2

2.0 
3.4 
4.1 
5.5
5.8

12 
.70

4. a
3.9

5.0

2.5
2.2
2.0 
2.2 
2.3

2.5 
2.7

2.9
3.0 
3.2 
3.4

3.6

4.4

4.2 
4.2 
4.2
4.0

5.0 
2.0

4.1 
4.1

4.4

4.4
4.2 
3.6 
4.2 
4.6

5.0 
5.0

4.8 
5.0 
5.4 
5.2

5.0

3.0
4.8

5.2 
5.4 
5.4 
5.4 
5.2

5.4 
3.6

5.2 
5.2

5.1

5.0
4.8
5.0 
5.0 
5.0

4.0 
4.0

3.8 
3.B 
3.8 
3.8

3.6

3.6 
3.4

3.2 
3.2 
3.0 
3.0 
3.0

5.2
3.0

2.8 
2.3

2.8

2.8
2.8 
2.6 
2.6 
2.4

2.4 
2.4

2.2 
2.2 
2.2 
2.2

2.2

2.0

1.9 
1.9

2.8 
1.9

0, HATER

1.9 
1.9

1.9

1.8 
1.8 
1.3 
1.8

1.9 
1.3

1.8 
1.8 
1.8 
1.3

1.8 
1.8

2.2

15
100 
130 
200 
220

220 
1.8

220 
210

300

790 
790 
820

BBO

4BO 
360

247 
218 
196 
178

158

132 
120

95 
85 
79 
76

880 
76

70 
63

56

44 
43 
43

43

42 
44 
50

87 
87 
87 
90

22

16 
99 
91 
79 
41

41 
41

46 
05

4B

63 
66 
20

64

41 
20 
06

10 
24 
40 
45

11

88 
39 
18 
01

420 
101

87 
77

68

101 
66 
57

55

50 
45 
44

40 
40 
41 
39

27

24 
24 
24 
22 
21

113 
21

21 
21

26

18 
18 
24

35

42 
44
40

32 
32 
32 
32

26 
23

18 
16 
16 
14 
14

44 
14

15 
15

16

14

17
20 
13

18

16 
14 
13

11 
10 
8.4 
7.0

6.1

8.2 
7.2

7.2 
6.1 
6.1 
6.1

20 
6.1

AC-FT lit840

OISCHARGEt IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9 

10

1
2
3
4
5

6
7
B
9
0

1
2
3
4
5

6
7
8
9
0
1

ME N
MA
MIN

5.7
5.2
4.9
5.4
5.2

4.6
5.2 
5.4
6.0 
6.3

6.6
6.3
7.2
9.6
8.9

9.9
10
9.2
6.6
6.9

9.6
11
12
12
12

12
12
12
13
18
21

9.02
21

4.6

20
18
17
15
15

17

15
21 
21

22
22
23
25
26

16
24
24
22
22

19
17
20
21
19

17
17
17
17
18

     

19.5
26
15

0
9
9
3
3

3
4 
3
1 
1

1
0
0
0
0

0
0
0
0
9.0

9.0
2
0
0
9.5

9.0
i 8.5

8.5
8.0
8.0
8.0

11.5
20

8.0

.8

.8

.6

.4

.4

.2

.2 

.0

.4

.2

.2

.0

.5

.0

.5

.0

.5

.0

.5

.0

.5

.0

.50

4.00
7.8

0

0
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

______
      
    

0
0
0
0
0

0
0
0
0
0

0

.20

.20

.40

.40

.40

.40
1.0

.80

.80
1.5
2.0
2.0

15
30
50
80
95

00
10
35
35
30
25

32. B
135

0

115
105
120
120
150

250

181

116

108
101
93
84
79

74
71
66
64
61

61
56
56
58
55

50
47
46
46
44

     

94.6
250
44

43
43
42
42
40

41

41

38

38
36
35
34
33

36
38
39
39
41

46
46
43
39
38

8
8
6
7
5
4

39.0
46
33

34
33
33
33
31

32

34

34

34
33
33
36
38

38
36
34
31
28

27
26
26
25
23

21
20
19
19
21

     

30.0
38
19

36
57
60
53
43

37

27

21

38
83
43
35
34

24
21
20
21
19

18
17
15
14
13

13
13
11
11
9.9
8.2

28.1
83

8.2

8.2
8.5
6.6
8.5
8.9

6.9

4.2
2.7
2.0

2.2
1.9
.80
.60
.50

.50

.30

.20

.20

.20

.10

.10

.10
0
0

.30

.80
5.7
3.5
1.9
1.1

2.67
8.9

0

.BO

.60

.50

.30
2.5

11

11

7.2

5.7
3.5
2.7
2.2
2.0

.90

.80

.90

.80

.80

.60

.20

.20

.20

.40

.50

.70

.80

.80

.60
     

80.10 
2.67

12
.20



RED RIVER OF THE NORTH BASIN

5-0570. Sheyenne River near Cooperstown, N. Dak. Continued

2
3
4
5

6
7
8
4

11
12
13
14
15

16
17
IB
19
10

21
22
13

25

26
27
28

30
31

MAX 
M1N

.60

.30

.10

.10

.10
0
.10
.20

.50

.30

.30

.30

.40

.50

.60

.50

.60
3.4

2.9
2.2
1.4

1.0

.30

.70

.90

1.9
1.7

0

1.1
.30

1.1
1.4

1.7
1.9
2.3
2.3

2.7
3.0
3.4
3.8
4.2

4.5
5.0
5.2
5.5
5.5

4.3
5.5
4.b

4.8

5.0
5.3
5.3

5.3
     

.80

5.0
5.3
5.3
5.S

5.5
5.6
6.0
5.0

4.0
3.5
3.0
2.8
2.5

2.1
2.0
1.9
2.0
2.S

2.5
2.3
2.0

2.5

2.7
2.7
2.5

2.5
2.5

1.9

2.5
2.5
2.5
2.5

2.5
2.4
2.4
2.2

2.2
2.2
2.0
2.0
2.0

2.0
2.0
1.8
1.3
1.3

1.8
1.6
1.6

1.6

1.4
1.4
1.4

1.2
1.2

1.2

1.1
1.1
1.1
1.1

1.1
1.1
1.1
1.1

1.1
1.1
1.2
1.2
1.2

1.2
1.2
1.2
1.3
1.3

1.3
1.3
1.4

1.4

1.4
1.4
1.4

  ____
      

1. L

1.6
1.6
1.7
1.7

1.8
1.8
1.8
1.8

2.0
2.2
2.4
2.2
2.2

2.6
2.2
2.2
2.2
2.4

2.4
2.4
2.3

2.0

2.0
2.0
2.0

2.2
5.0

1.6

12
18
20
23

25
35
70
95

110
120
200
240
330

460
461
409
358
300

247
205
167

126

120
111
103

92
     

461 
7.0

30
77
76
75

79
78
81
31

82
95
96
90
80

9
2
6
7
4

50
49
44

38

34
34
32

28
24

96 
24

TO SEPTEM 

JUNE

13
17
15
15

15
L4
15
16

14
24
35
44
92

215
300
350
250
400

550
650
750

650

550
450
350

232
     

750 
14

B£R 1964 

JULY

268
243
209
177

153
133
117
108

92
83
75
68
61

56
52
47
43
40

37
36
49

124

100
76
61

44
41

281 
36

AUG.

34
30
28
26

22
20
17
18

15
14
13
12
12

11
10
9.0
8.4
9.8

28
28
26

49

55
60
62

50
47

6? 
8.4

SEPT.

46
40
38
35

33
30
29
28

24
20
20
17
23

28
28
25
22
21

19
17
IT

16

117
209
95

66
     

1.226

209 
16

WAT YR 1964S TOTAL 19,517.20

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

2 
3 
4 
5

6
7

9 
10

11 
12

14 
15

16

18 
19
20

22

24

27

29 
30 
31

MAX
MIN

85 
85 
79 
70

64 
59

53 
49

37 

37

36

30

28

26

27 
28 
27

85 
26

26 
26 
28
40

42 
40

38 
36

30 

30

21

17

16

13

12 
12

12

12 
12 
12 
12

12 
11

11

10

10

0

0

0

0 
10 
10

10

10 
10 
10 
9.8

9.8 
9.8

9.6

9.0

9.0

8.6

8.6

8.4

8.4 
8.2 
8.2

B.2

8. 
8.
a.
8.

8. 
8.

7.

7.4

7.4

7.0

.8

.8

     

6.8

6.3 
6.6 
6.6 
6.5

6.3 
6.B

7.0

7.8

7.B

8.4

9.6

16

20 
24 
28

6.5

35 
50 
30 

120

170

330

2,210

1,890

1.180

696

380

300 
280

240 
220 
198 
179

174

168

123

124

107

108

112

118 
121 
121

129 
125 
124 
148

193

L87

83 

74

55

50

40

37

34

37 
36

37 
36 
35 
32

30

25

31

30

30

43

65

332

157

155 
179 
222

345 
402 
440 
454

423

167

90 

Bl

68

62

53

55

4J

39 
42 
42

37 
35 
64 
52

44

42 
43

40

38 
40

42

54

60

61

68

7B

80 
103

AC-FT 94,770
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5-0572. Baldhill Creek near Dazey, N. Dak.

Location. Lat 47°13'45", long 98°07'28", in NWlSEtSVfi sec.2, T.143 N. , R.59 W. , on left bank 500 ft 
upstream from bridge on county highway, 4^ miles northeast of Dazey, and 14 miles upstream from 
mouth.

Drainage area.--691 sq mi, of which about 340 sq mi is probably noncontributing. 

Records available. March 1956 to September 1965.

Sage.--Water-stage recorder. Prior to Nov. 9, 1956, wire-weight gage 500 ft dowrstream at same 
datum.

Average discharge.--9 years, 9.04 cfs (6,540 acre-ft per year).

Extremes. Maximums and minimuras (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (60 cfs), water years 1961-65

Date

Mar. Z, 1961

Mar. 28, 1962 
Apr. 5, 1962

Time

1500

0200

Discharge

* 40

* 390
200

Gage 
height
3.60

6.84

Date

July 7, 1962
Apr. 6, 7,1963 

Apr. 4, 1964

Time

-

1930

Discharge

88
* 24

Qage
height

3.79

3.47 

a 3.74

Date

June 19, 1964

Apr. 10, 1965 
Apr. 12, 1965

Time

2300

1100 
1220

Discharge

* 60

* 1,780

Qage
height

3.65

a 9.90 
9.23

Backwater fr
Annual minimum discharge, water years 1961-65

Water year

1961
1962
1963

Date

Many days
do.
do.

Discharge

0
0
0

Qage height

.
_
-

Water year

1964
1965

Date

Many days
Mar. 30, 1965

Discharge

0.10
.20

Qage height

-
2.62

1956-65: Maximum discharge, 1,780 cfs Apr. 12, 1965 (gage height, 9.23 ft); maximum gage 
height, 9.90 ft Apr. 10, 1965 (backwater from temporary r>oadfill); no flow at times.

Remarks. Records good except those for winter periods, which are fair. 

Revisions. WSP 1728: Drainage area.

DAY

1
2 
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN 
MAX
MIN

OCT.

.6

.4 

.3

.3

.4

.3

.2

.3

.3

.3

.3

.5

.6

.9

.9

.6

.5

.8

.4 

.5

.6

.0

.9

.8

.0

.0

.2

.9

.0

.B

.8

.8

.2

NOV.

3.2
2.7 
2.5
2.4
2.5

2.3
1.9
2.0
1.6
1.6

1.6
1.8
1.8
1.8
2.0

2.0
1.8
1.5
1.6 
1.6

1.8
1.3
1.2
1.2
1.4

1.2
1.0
.40 
.30
.20

_____

3.2
.20

DEC.

.20

.20

.20 

.20

.30

.20

.40

.20

.20

.20

.20

.20

.10

.20

.20

.20

.20

.20

.20 

.20

.10

.10

.10

.10

.10

.20

.20

.20 

.20

.30

.30

.40

.10

JAN.

.30

.30

.30 

.30

.30

.30

.30

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10 

.10

.10

.10

.10
0
0

0
0
0
0 
0
0

.30
o

0
0
0 
0
o

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

.10

.20

.10
0
0

0
.10
.50

_ _ _
_____

.50
0

2.0
20

15
9.0

8.
7. i
6.
7.
7.

7.
6.
7.
7.
7.

7.
8.
8.
B.O

9.1
11
13
13
14

15
14
9.7

11 
9.7
8.3

20
2.0

6.9
8.0

8.6
12

9.7
9.4
9.1
9.1
8.8

B.3
7.4
6.9
7.4
6.0

6.4
7.4
6.4
4.6

6.0
5.5
5.7
7.7
8.0

8.0
7.7
6.6
6.6 
6.4

_____

12
4*6

6.0
5.7

5.0
4.8

6.4
7.1
6.4
5.5
5.7

6.0
6.0
6.2
6.0
6.0

5.7
5.7
5.7
6.0

6.0
5.7
5.5
5.3
S.O

4.4
4.2
4.0
3.4 
3.0
3.2

7.1
3.0

3.0
2.7

2.0
1.8

1.5
1.4
1.3
1.3
1.2

1.2
1.3
1.4
1.4
1.0

.60

.30

.20

.20

.10

.20

.20

.20

.20

.10
O
0 
0
0

     

3.0
0

CAL VR 1960 TOTAL 4, 289. 50 MEAN 11.7 MAX 310 MIN 0 AC-FT 8,510

0
0

0
0

0
0
0
0
0

0
0
.20
.90
.70

.40

.60
1.5
1.1

2.7
3.0
2.B
2.3
1.6

1.3
1.2
1.0
1.5 
1.6
1.4

3.0
0

1.1
.70
.40 
.30
.20

0
0
0
0
0

0
0
0
0
O

0
1.2

13
3.8

1.0
.70
.60
.40
.30

.30

.40

.40

.40 

.40

.30

13
0

.20

.30

.20 

.10

.20

.30

.30

.40

.40
1.8

.2

.4

.6

.2

.4

.9

.6

.4

.4

.0

.8

.0

.0

.5

.4

.2

.5

.6 

.6
     

58.10
L.94 
6.2
.10
115

HAT YR 1961 TOTAL 951.50 MEAN 2.61 MAX 20 MIN 0 AC-FT 1,890



RED RIVER OF THE NORTH BASIN

5-0572. Baldhill Creek near Dazey, N. Dak. --Continued

i
2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
18
19
20

22

24 
25

2b
27
28
29
30 
31

MEAN

MIN
AC-FT

1.5
1.5
1.5
1.5
1.4

1.3
1.2
1.1
1.1
1.3

2.*
3.0
2.5
2.4
2.3

2.2
2.2
1.3
1.6
1.4

1.4

1.5
1.6

1.4
1.4
1.5
1.5
l.a 
1.5

1.66

l.l
102

1.4
1.2
1.2
1.3
1.1

1.2
1.3
1.2
1.3
1.4

1.5
l.b
1.6
1.5
1.4

1.3
1.4
1.3
1.4
1.6

1.6

1.5 
1.6

1.5
1.4
1.4
1.4
1.4

1.41

1.1
84

1.4
1.4
1.3
1.3
1.3

.4

.2

.4

.3

.0

.80

.50

.40

.40

.30

.20

.20

.20

.20

.20

.20

.20 

. 10

.20

.20
0
0
0 
0

.57

0
35

0
.10
.20
.20
.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10 

.10

.10

.10

.10

.10

.10 

.10

.10

0
6.4

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0 

. 0

. 0

. 0

. 0
       

.10

.10
5.6

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0 
1.0

50
120
290
120
100 
110

25.6

.10
1.570

70
7
8

12
14

11
8
B
9
B

70
57
44
3B
29

23
20
20
18
17

14

11 
11

9.7
9.1
B.6
8.6
8.3

46.8

8.3
2.780

7.1
6.6
6.2
6.2
6.0

5.3
.0
.a
.8
.8

.6

.6

.0
5.5
6.6

7.7
8.8
9.1

11
17

24

34 
35

32
28
25
25
27
25

14.3

4.6
B82

22
20
18
18
18

18
23
34
31
27

24
20
17
15
14

17
16
16
15
16

21

14

12
11
10
9.0
8.0

18.0

8.0
1.070

9.0
20
40
25
9.1

40
70
40
18
14

12
11
10
3.8
B.O

7.4
6.6
7.7

11
9.1

7.4

5.7

5.5
5.3
5.0
5.0
4.6 
4.6

14.2

4.6
874

4.4
4.0
3.6
2.8
2.7

2.7
2.4
2.2
2.0
2.4

3.8
8.3
6.0
3.B
2.5

1.8
1.5
1.2
1.5
1.6

1.4

1.2

1.0
.911
.SO
.80
.9D 

1.1

2.53

.80
156

1.4
l.B
3.0
3.4
2.3

2.5
2.4
6.6
5.3
5.0

4.0
3.4
2.5
2.5
2.4

2.B
2.8
2.7
2.5
2.4

2.5

2.4

2.3
2.2
2.2
2.3
2.7

2.B6

1.4
170

AC-FT 1,890

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15 

16
17 
18
19
20

21
22
23
24 
25

26
27
28
29
30
31

MEAN 
MAX
MIN 
AC-FT

OCT.

2.3
2.2
2.0
1.8
2.2

2.8
3.6
3.8
4.0
3.8

3.6
3.4
3.2
3.0
3.2 

3.0
2.7 
2.5
2.4
2.4

2.3
2.5
2.5
2.5 
2.3

2.4
2.5
2.7
2.7
2.7
2.8

2.77
4.0
1.8
170

NOV.

3.0
2.3
2.8
2.7
2.8

4.0
4.8
4.4
4.4
4.4

4.4
4.4
4.4
4.4
4.4 

4.2
5.0 
4.6

.6

.4

.4

.8

.0

.0 

.0

.0

.8

.8

.8

.B
     

4.31
5.0
2.7 
256

DEC.

4.8
4.8
4.6
4.0
3.6

3.6
3.4
3.2
3.0
2.8

2.6
2.4
2.2
2.2
2.0 

2.0
2.0 
1.8
1.8
1.6

1.4
1.2
1.0
.60 
.60

.40

.40

.40

.40

.20

.20

2.10 
4.8
.20

JAN.

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

. 0

. 0

. 0

. 0 

. 0

. 0 

. 0

. 0
0

0
0
0
0 
0

0
0
0
0
0
0

.090 
.20

0

(=£8.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
0 
0
0
0

0
0
0
0 
0

0
0
0

     
     
    

0 
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

.20 

.20 

.20

.20

.20

1.0
S.O
6.0

10

8.0
7.0
7.0
7.5
7.5
8.0

10
0

APR.

8.0
9.1

16
20
22

23
22
18
14
11

9.7
B.8
8.3
7.7
7.4

6.6 
5.7
6.2
6.0

5.7
5,7
5.7

6.2

6.4
7.0
7.0
6.9
6.0

     

23
5.7

MAY

5.7
6.4
6.2
6.9
6.6

6.4
6.6
6.4
6.0
5.7

5.5
5.7
7.1
6.6
6.O

4.8 
4.0
3.4
4.2

4.8
4.2
4.2

3.0

3.6
7.7
8.3
7.1
6.2
6.2

8.3
3.0

JUNE

6.6
5.7
5.5
7.1
5.7

5.5
5.5
4.8
8.6
7.1

5.3
5.0
5.3
5.0
4.6

3.6 
3.2
3.2
2.5

1.6
1.1
1.3

1.6

1.6
1.6
1.4
1.2
1.1

     

B.6
1.1

JULY

1.1
1.0
.70
.40
.20

.20

.40

.40

.20

.20

1.1
2.3
3.6
4.2
6.0

6.2
f.O
4.4
3.2

2.4
1.6
1.2

.40

.30

.20

.20

.20

.20

.10

6.2
.10

AUG.

.40
1.2
1.5
1.3
1.0

1.0
.90
.90
.80
.70

.70
1.5
1.6
1.5
1.4

1.3 
1.3
1.2
1.1

1.0
.90
.60

.40

1.0
1.0
1.2

.BO

.70

.40

1.6
.40

SEPT.

.70
1.1
1.0
.90
.80

.80

.70

.70

.60

.60

.60

.60

.60
1.0
1.2

1.6 
1.6
1.4
1.3

1.3
1.2
1.1

1.1

1.0
.80

1.2
.70
.70

     

1.7
.60



RED RIVER OF THE NORTH BASIN

5-0572. Baldhill Creek near Dazey, N. Dak.  Continued

i

3

5

6
7
8
9

10

11
12
13
14
15

la
17

19 
20

21
22
23
2*
25

26
27

29
30 
31

TOTAL
MEAN 
MAX
HIN
AC- FT

.20

.10

.20

. 0

. 0

. 0

. 0

. 0

.60

.60

.60

.70

.80

1.0
1.0

4.8

4.6
2.0
1.2
1.3

.30

.30

.80

.30

.60 

.50

30 10
.97
4.8

60

.50

.80

.70

.80

.30

.90
1.1
1.1

1.0
1.0
1.0
1.0
l.l

1.4
1.4

1.8

1.5
1.6
1.5
1.4
1.5

1.6
1.9

1.9
1.8

2.0

74

.6

.6

.6

.0

.6

.90

.90

.90

.70

.80

.90

.70

.60

.60

.60

.40

.30

.20

.30

.20

.20

.20

.20

.20

.10 

.10

l.b

45

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.30

.30

.30

.30

.30

.20

.20 

.40

.40

14

.40

.40

.40

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20
     

.40

1L

.20-

.20

.10

.10

.10

.10

.10

.20

.40

.50
1.5
1.7
2.0

2.0
1.4

.70

.60

.70

.70

.50

.30

.30

.30

.20

.20 

.20

2.0

36

9.0

12

14

11
10
16
2
2

1
.0
.0

1
2

22
18

12

14
12
11
8.6
9.1

12
13

9.1
7.6

24

308

6.0

9.1

7

5
2
0
7.0
5.6

11
6.0
4.2
4.6
5.6

6.5
5.6

4.2

4.2
4.2
3.4
2.7
2.4

2.0
1.3

1.0
.90 
.70

17

.60

.40

.20

.40

.60
1.1
9.0

27

18
17
16
15
12

10
13

48

31.
23
22
22
22

25
35

41
34

48

29

22

21

21
21
20
19
19

18
16
17
14
11

9.b
8.1 
6.0
4.6 
6.5

4.b
5.1
4.6
4.2
3.1

2.7
2.7

2.7
2.7 
2.2

366.1

29

2.2

2.0

1.

1.
1.
1 .
1.
1.

1.
1.
1.
1.
1.

1.
1. 
1.
1. 
1.

19
21
14
11
7.0

3.8
3.4

8.6
9.1
8.1

141.9

21

9.6

3.6

a.i

7.0
6.5
6.0
5.3
3.9

3.3
3.0
2.3
2.6
2.1

2.3
2.2 
2.1
2.3 
2.2

2.1
2.5
2.8
2.2
1.9

3.3
3.7

6.0
a. 5

135.8

11

CAL YR 1963: TOTAL 875.70

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX 
NIN

OCT.

6.3 
6.6
5.6
5.3
5.0

4.9
4.9
4.5
4.3
4.3

4.4
4.7
4.9
4.8
4.8

4.7
4.6
4.4
4.2
4.1

4.3
3.5
3.7
3.7
3.8

3.5
3.6
3.4
3.4
3.4
3.4

6.6 
3.4

3.8 
3.3
3.4
3.3
3.2

3.1
3.1
3.1
3.1
3.0

3.2
3.4
3.4
3.4
3.4

3.0
3.2
3.1
3.1
2.8

2.4
2.4
2.4
2.4
2.2

2.2
2.0
2.0-
1.8
1.6

     

3.8 
1.6

 

f
f
 

f
,
,
f
 

f
.
.
.
.90

.90

.80

.80

.70

.60

.60

.60

.60

.70

.70

.70

.60

.60

.60

.60

.50

1.6 
.50

.50 

.50

.50

.50

.50

.50

.50

.50

.50

.50

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40 

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.30

.30

.30

.30

.40

.40

.40

.50

.40

.40

.40

.40

.50

.60

.60

.50
«.«    
     

.30

.30 

.30

.30

.30

.40

.50
3.0
8.0
.0
.0

.0

.0

.5

.0

.5

.0

.5

.0

.5

.4

.2

.2

.0

.0

.80

.80

.60

.60

.40

.20

.50

2.22 

.20

2.0 
2.5

17
47
114

32
77

133
300
900

1.20O
1.530

930
545
346

232
171
139
121
109

90
75
63
55
48

42
37
33
31
27

     

248 

2.0

25
25
26
22
23

25
24
23
23
23

22
21
19
20
22

20
19
18
17
16

16
13
14
15
17

IB
17
15
16
15
14

13

13 
16
17
16
15

14
13
12
11
10

10
9.3
3.9
8.3
7.6

7.0
6.0
5.7
6.0
6.3

5.7
5.4
5.2
4.4
3.5

5.2
7.9
6.7
5.4
4.1

     

3.5

9.6 
8.3
4.6
3.8
2.3

2.5
2.3
8.5
8.3
6.7

5.4
6.0

16
25
19

17
13
11
9.3
9.7

0
2
a
5
0

7
5
3
2
2
3

28 
2.3

3 
4
4
3
4

5
2
2
I
9.7

8.9
8.3
7.3
6.3
5.4

4.9
4.4
3.3
3.0
2.3

2.3
1.8
1.4
1.6
2.8

3.0
4.6
3.3
3.0
2.5
2.1

15 
1.4

1.6 
1.4
.90

11
9.7

8.6
7.6
6.3
5.7
4.6

4.6
5.2
5.2
6.0
6.7

7.6
9.7
9.3
3.9
8.6

8.6
9.7

12
11
1O

9.3
9.7
9.7

13
16

     

16 
.90
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5-0575. Lake Ashtabula at Baldhill Dam, N. Dak.

Location.  Lat 47°02'00", long 98°05'00", in NW-J- sec.18, T.141 N., R.58 W., at Baldhill Dam on Shey- 
enne River, 8 miles northwest of Valley City.

Drainage area. 7,470 sq mi, approximately, of which about 5,560 sq mi is probably noncontributing 
(includes 3,800 sq mi in closed basins).

Records available.--July 1949 to September 1965.

Gape. Water-stage recorder. Datum of gage is at mean sea level, datum of 1929.

Extremes. Maximums and minimums (contents in acre-feet, elevation in feet) for the water years 
1961-65 are contained in the following table:

Water 
year
1961 
1962 
1963 
1964 
1965

Maximum
Date

May 14, 1961 
May 25, 1962 
Oct. 12, 1962 
June 23, 1964 
Apr. 14, 1965

Contents
70,040 
73,678 
68,640 
75,160 
82,100

Elevation
1,265.90 
1,266.54 
1,265.65 
1,266.80 
1,268.00

Minimum
Date

Feb. 28, 1961 
Mar. 26, 1962 
Mar. 20, 1963 
Mar. 20, 1964 
Apr. 2, 1965

Contents
55,550 
52,160 
54,750 
51,350 
54,360

Elevation
1,263.21 
1,262.48 
1,263.05 
1,262.30 
1,262.97

1949-65: Maximum contents, 91,400 acre-ft May 14, 1950 (elevation, 1,269.46 ft); minimum 
since reservoir first reached spillway level, 6,660 acre-ft Aug. 11-14, 1950 (elevation, 1,245.13 
ft).

Remarks. Reservoir is formed by an earthfill dam, 1,650 ft long; storage began on July 30, 1949; 
dam completed September 1949. Usable capacity, 69,100 acre-ft between invert of outlet conduit, 
elevation, 1,238.0 ft, and normal pool level, elevation, 1,266.0 ft. Dead storage below elevation 
1,238.0 ft, 1,500 acre-ft. Maximum pool elevation, 1,273.2 ft, capacity, 116,500 acre-ft. Low 
flows are controlled by 2 sluice gates 3 ft in diameter. The spillway crest is 120 ft long at 
elevation 1,252.0 ft, surmounted by 3 taintor gates, each 15 ft high and 40 ft long. The reser 
voir is operated for flood control and improvement of low-water flow,

Cooperation. Records furnished by Corps of Engineers.

Revisions (water years). WSP 1238: 1950(M). WSP1728: Drainage area.

MONTH-END ELEVATION AND CONTENTS, WATER YEARS OCTOBER I960 TO SEPTEMBER 1965

Date

Oct. 31, 1960.......
Nov. 30.. ...........
Dec . 31 .............

Calendar year 1960

Feb . 28 .............

Apr. 30.. ...........
May 31 .............

Aug. 31.... .........

Water year 1961... 

Oct. 31.. ...........

Dec. 31.............

Calendar year 1961

Apr . 30 .............

June 30 .............
July 31 .............
Aug. 31.............
Sept. 30....... ......

Water year 1962... 

Oct. 31.. ...........

Dec . 31 .............

Calendar year 1962

Mar. 31.... .........

Water year 1963...

Elevation 
(feet)t

1,265.05 
,264.64 
,264.19

-

,263.64 
,263.21 
,264.27 
,265.46
,265.48 
,265.01 
,264.74 
,264.12 
,264.16

-

,263.78 
,263.58 
,263.44

-

,263.30 
,263.19 
,263.68 
,266.05 
,266.21 
,265.98 
,265.97 
,265.60 
,265.65

-

,265.35 
, 265 . 13 
,264.64

.

,263.98 
,263.33 
,263.70 
,264.63 
,265.00 
,265.05 
,264.99 
,264.55 
,264.07

-

Contents 
(acre -feet)

65,280 
63,020 

1 60,545

.

57,700 
55,550 
60,985

67,688 
65,056 
63,570 
60,160 
60,380

-

58,400 
57,400 
56,700

-

56,000 
55,450 
57,900 
70,885 
71,797 
70,488 
70,432 
68,360 
68,640

-

66,960 
65,730 
63,020

_

59,400 
56,150 
58,000 
62,960 
65 , OOO 
65,280 
64,950 
62,530 
59,900

-

Change in 
contents 

(acre -feet)

-1,120 
-2,260 
-2,475

+ 1,395

-2,845 
-2,150 
+5,435

+ 112 
-2,632 
-1,486 
-3,41O 
+220

-6,020

-1,980 
-1,000 

-700

-3,845

-700 
-550 

+2,450 
+ 12,985 

+912 
-1,309 

-56 
-2,072 
+280

+8,260

-1,680 
-1,Z3O 
-2,710

+6,320

-3,620 
-3,250 
+1,850 
+4,960 
+2,040 

+280 
-330 

-2,420 
-2,630

-8,740

Date

Nov. 30............. 
Dec. 31.. ...........

Calendar year 1963

Mar 31
Apr. 30.............
May 31 .............

Aug. 31.............

Water year 1964...

Dec . 31 .............

Calendar year 1964

Water year 1965...

Elevation 
(feet)t

,263.75 
,263.29 
,262.88

.

,262.51 
,262.31 
,262.35 
,264.88 
,265.21 
,266.28 
,265.76 
,266.16 
,266.10

-

,266.13 
,265.83 
,265.44

-

,264.98 
,264.51 
,263.03 
,266.30 
,265.99 
,266.16 
,265.85 
,265.87 
,266.18

-

Content s 
(acre-feet)

58,250 
55,950 
53,960

.

52,300 
51,400 
51,580 
64,340 
66,180 
72,200 
69,260 
71,510 
71,170

-

71,340 
69,650 
67,460

-

64,890 
62,300 
54,650 
72,310 
70,540 
71,510 
69,760 
69,870 
71,630

-

Change in 
contents 

(acre-feet)

-1,650 
-2,300 

I -1,990

-9,060

-1,660 
-900 
+180 

+12,760 
+1,840 
+6,020 
-2,940 
+2,250 

-340

+11,270

+ 170 
-1,690 
-2,190

+13,500

-2,570 
-2,590 
-7,650 

+17,660 
-1,770 
+970 

-1,750 
+ 110 

+1,760

+460

t Elevation at 24OO hours.
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5-0580. Sheyenne River below Baldhill Can, N. Dak.

Location.  Lat 47°01'50", long 98°05'00", in NW£ sec.18, T.141 N. , R.58 W. , on right bank 600 ft 
downstream from Baldhill Dam, 8 miles northwest of Valley City, and at mile 270.5.

Drainage area.--7,470 sq mi, approximately, of which about 5,560 sq mi is probably mncontributing 
[includes 3,800 sq mi in closed basins).

Records available. October 1949 to September 1965. Monthly discharge only for some periods, pub- 
lished in WSP 1308.

Gage. Water-stage recorder and concrete control. Datum of gage is 1,200.00 ft abovs mean sea 
Tevel, datum of 1929.

Average discharge. 16 years, 95.3 cfs (68,990 aore-ft per year), unadjusted; median of yearly mean 
discharges, 67 cfs (48,500 acre-ft per year), unadjusted.

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

a Nov. 
b Max!

Date

Nov. 27, 1960 
Apr. 10, 11, 1962 

(a) 
June 27-29, 1964 
Apr. 14, 1965

15 to Dec. 1, 1962.

Maximum

Discharge
(Of 8)

697 
778 
56 

679 
2,980

Gage height 
(feet)

27.88 
27.67 

b 26.30 
27.51 
32.69

in. 10-24, 1963

Date

Sept. 30 1961 
Oct. 1 1961 
July 3O 1963 
Sept. 10 11, 1964 
Aug. 17 1965

Minimum

Discharge 
(cfs)

0.10 
.10 
.10 

2.7 
8.2

Qase height 
(feet)

25.14 
25.14 
25.12 
25.37 
25.60

1949-65: Maximum discharge, 3,150 cfs May 23, 1950 (gage height, 32.62 ft); no flow at times 
in 1950, 1952-53.

Maximum discharge known, about 4,600 cfs Apr. 27 or 28, 1948.

ogical Survey 

Revisions. WSP 1728: Drainage area.

1
2 
3 
4
5

6 
7 
8 
9 

10

11
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26

28
zy
30 
31

MAX 
HIN
AC-FT 
<t> 
MEAN* 
AC -FT*

5 
5
5 
5 
5

16 
Ib 
16 
16 
16

16 
16 
16 
16 
16

16 
16 
16 
5.3 
.40

.20 

.20 
1.0 

12 
40

25

7.9 
9.2 

10 
13

40

823 
0 

13. 4 
823

14
1*
14

14

14 
14 
14

14

14 
14 
14 
14

49

49

49 
49 
4B 
48 
46

49

52 
55

2,160 
0

2,160

66

52

4B

43 
43 
48

46

45 
45 
45 
45

45

45

45 
45 
45 
45 
45

45

45 
45 
45

2,880
0

2,880

45

45

45 
45 
45

45

45 
45 
45 
45

45

45

45 
45 
45 
45 
46

46

46 
46 
46

2,780 
0

2,780

46

46

46 
46 
46

44

38 
3B 
38 
37

34

34

34 
34 
34 
34 
34

34

:EF

2,150 
0

2,150

33

33

33 
33 
33

29

15 
13
13 
13

12

12

12 
12 
12 
12 
12

12

13 
13 
13

1,160 
0

1, 160

3

2

2 
2
2

11

11 
11 
11 
10

9.5

9.8

9.2
8.8 
8.5 
7.0 

11

12

11 
11

648 
24

671

11
11 
12 
12 
12

12 
12 
12 
13 
13

1J 
13 
13 
13 
13

20

16

15

14 
14 
15 
15 
12

12 
12 
13 
14 
13 
14

20

831 
381

1,210

15 
14 
14 
14
14

14 
14 
14 
13 
14

15 
13 
13 
13 
14

16

17

IB

15 
11 
12 
12 
12

11 
11 
12 
12
10

IB

811 
258

1,070

11 
13 
13 
13 
13

13 
14 
14 
15 
15

5
6 
6 
6 
6

16

14

15

14 
14 
14 
13 
13

13 
14 
14 
14 
14 
1*

16 
11

8£5 
1*0

1,OCO

14 
14 
14 
13 
12

13 
14 
14 
14 
14

15 
15 
14 
14 
14

14

14

13

13 
13 
13 
12 
13

14 
14 
15 
14 
14 
13

15 
12

843 
204

1,050

12 
12
3 
4 
4

3 
3
3 
3 
0

1
3 
2 
3
3

4

4 
6
5

6 
6 
6 

17 
17

17 
9.9 
.20 
.20 
.10

17
.10
737 
38

775

CAL YR I960: TOTAL 33,600.10 MEAN 91.8 MAX 1,560 MIN .20 AC-FT 66,640 MEAN * 93.1 AC-PT * 67,610 
HAT YR 1961: TOTAL 8,419.70 MEAN 23.1 MAX 170 MIN .10 AC-PT 16,700 MEAK * 24.5 AC-PT * 17,730

t Diversion, in acre-feet, fr 
t Adjusted for diversion.

Lake Ashtabula, furnished by the U.S. Pish and Wildlife Service.
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5-0580. Sheyenne River below Baldhill Dam, N. Dak,  Continued

TU SEPTEMBER 1962

1
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17
la
19 
20

21 
22 
23 
2* 
25

26 
27 
28 
29 
30 
31

MAX 
HIN 
AC- FT
<t> 
MEAN*

6.7
11
29 
42 
21

12 
11
10 
8.8 

12

13 
13 
12 
12 
12

12
13 
13 
13 
13

13 
14 
14 
14 
14

14 
14 
14 
14 
14 
14

42 
6.7 
873

0 
14.3

CAL YR 1961: TC 
WAT YR 1962! TC

14 
14 
14

14

14 
14 
14

14 
15

15

15
15

14 
14

15 
15

15 
15

15 
15

15 
14 

863

0 
14.5

>TAL 6,8C 
ffAL 28, 11

15 
15
15

15

15 
15

15 
15

15 

15

15 
15

15 
15

15 
15

15 
15

15 
922

0

3.40 M 
9.5 M

15 
15 
15

15

15 
15

15

15

15

15

15

14

920

0

:AN i8.6
JW 77.2

14 
14

14

14 
14

15

15

15

15

_____

0 
14.8

MAX 46 
MAX 697

68 
69

62

76

69

68

69

71

0

MIN . 
MIN 6.-

71 
71

71

321

634

148

148

     

302

o Ac-n
AC-Fl

30 
31

30

30

96 
118

118 

118

444

163

141

13,490 
55,890

163 
208

240

246

277
307

300 
300

260

170

    ._

223

MEM * 2 
MEAN * 7

80 
BO 
78 
78

78

283

48 
46

46 
46

31 
30

29

29

28

28 
30

344

0.1 AC- 
8.1 AC-

" 27 
27 
26 
27

30 
30 
30

30 

29

28 
28

28 
28 
28 
28 
28

28

2B
28

23

13 
14

30 
12

FT * 14,5 
FT * 56, f

14 
13 
13 
13

14 
15 
13

14

14 
14

14 
15

15 
15 
15 
15 
16

16

16 
16 
16

16

15 
15

16 
13 

873

30 
70

t Diversion, in acre-feet, from Lake Ashtabula, furnished by the U.S. Fish 
* Adjusted for diversion.

nd Wildlife Service.

1
2 
3 
4
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17
18 
19
20

21
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MEAN 
MAX 
MIN

(t>

AC-FT*

CAL YB 
WAT YE

15 
16 
14 
12 
13

14

14 
14 
15

15

15 
15 
15

15 
15 
15

24

23 
22 
22 
22 
22 
22

24 
12

10

1962: TO 
1963: TO

22 
22 
22 
22 
22

22

22

56 

56

56 
56 
56

56 
56 
56

56

56 
56 
56 
56 
56

56 
22

0.6

TAL 30, 14 
TAL 8, 87

56 
S5 
55 
55 
55

55

52

49 

8

8 
B 

48

B 
8 
8

8

B 
8 
8 
8 
8 
8

56 
48

0

3 HE 
6.10 ME

48 
48 
48 
48 
48

49

49

49 

49

49 
49 
49

49 
49 
49

49

49 
49 
49 
49 
49 
49

49 
48

0

.AN B2.6 
AN 24.3

49 
49 
49 
49 
49

49

49

49 

49

49 
46 
41

41 
40 
40

40

40 
39 
39

49 
39

0

MAX 697 
MAX 56

38 
38 
37 
37 
37

34

34

34 

34

34
38 
38

38 
37 
37

36

18 
8.2 
8.2 
8.2 
8.B 
8.B

38 
8.2

0

MIN 12 
MIN

8.B 
7.9 
7.9 
B.2
9.5

10

9.5 
9.5

10

10

11 

11

9.8 
10 

,.11

11 
11 
11

11

11 
11 
11 
11 
11

11
7.9 
602

754

AC-F 
20 AC-P

11 
11 
11 
11 
11

11 
11 
11 
12 
12

12 
12 
12 
12 
12

13

13 
13 
13

13 
13 
13 
13 
13

13 
13 
13 
13 
14 
14

14 
11

758

1,100

T 59,790 
T 17,610

14 
14 
13 
13 
13

13 
13 
12 
12 
12

12 
12 
12 
12 
12

12

12 
12 
12

11 
11 
11 
11 
11

11 
11 
12 
11 
11

14 
11 

T14

944

MEAN * 
MEAN *

11 
12 
13 
13 
11

9.2 
8.8 
8. 
8. 
8.

7.
8. 
8. 
8. 
7.

7. 
8. 
8. 
7. 
7.

7.4 
6.8 
6.8 
6.5
6.0

6.2 
6.2 
5.9 
.20 

1.6 
10

13 
.20 
48B

626

83. 5 AC 
25.8 AC

9.8 
5.4 
4.5 
4.0 
4.9

5.6 
8.8 
5.2 
B.7 
9.2

B.5 
7.9 
7.4 
8.5 
8.5

8.B 
9.2 
9.2 
9.2 
9,5

9.5 
9.5 
9.5 
9.5 
9.5

9.5 
9.5 
9.8 
9.8 

10 
10

8.35 
10 

4.0 
514

687

-IT * 60, 
-FT * 18,

10 
LO 
10 
10 
10

10 
10 
10 
10 
10

.8 

.8 

.8 

.8

.5 

.2 

.6 

.8 

.1

.1 

.8 

.8 

.B 

.1

.4 

.6 

.6 

.6 

.6

8.66 
10 

5.6 
515

545

470 
690

t Diversion, in acre-feet, from Lake Ashtabula, furnished by the U.S. Fish and Wildlife Service. 
* Adjusted for diversion.
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5-0580. Sheyenne River below Baldhill Dam, N. Dak.--Continued

1
2
3
4
5

6
7
8

10

12 
13
14

It,
n
18
19

21
22
23
24
25

26
27
2B
29
JO 
31

MEAN 
MAX 
MIN

<t>
MEAN*
AC-FT*

7.9 
7.9
8.2
8.2
8.2

8.8
8.3
9.2

9.5

9.8 
9.5
9.8

9.8
10
10
10

9.5
7.9
7.9
7.9
8.2

8.2
8.5
3.5
8.8
8.8 
3.8

8.94 
10

0 
8.04

550

8.8 
3.8
8.3
3.3
8.5

8.2
7.9
8.2

8.2

24 
32
32

32
32
32
32

36
37
37
37
38

39
40
40
40
40

0 
25.3

1,500

Eh, IN Cl

40 
40
40
W
40

40
40
40

39

39
39
39

40
39
39
39

39
39
39
32
27

27
27
27
27
27 
27

0 
36.5

2,240

BIC FEET

27 
26
26
26
26

26
26
26

27

27 
26
26

26
26
25
25

25
25
25
24
24

24
24
24
24
24 
24

0 
25.4

1,560

24 
24
24
24
24

24
24
22

22

22 
22
22

22
22
22
13

9.2
9.2
8.8
8.8
3. a

3.8
7.9
7.9
8.2

=;

0 
17.8

1,020

8.2 
8.2
8.2
8.2
8.2

8.2
8.2
a. 2

11

2
i.
i

3
3
3
3

3
3
3
3
3

3
3
i
3
3 
3

0
11.4
700

3
2
2
2
1

I
1
2

2

2 
2
1

8.5
8.5
7.9
7.9

8.2
9.5
9.2
7.3
9.2

3.8
7.6
8.2
8.3
9.2

0 
10.0

598

3.5
8.3
9.2
a. a
9.2

9.2
9.2
3.3

3.3

9.5 
7.9
3.5

8.3
9.5
9.8
0

0
0
1
1
0

1
0
0
0
0 
0

15.0
921

11 
11
11
10
6.7

6.7
5.4
5.2

5.6

5.4 
6.2
6.7

6.2
6.2
7.0

72

300
468
043
652
643

t.34
643
679
670
670

217
12,900

670 
511
281
208
208

204
204
204

352

292 
93
51

34
15
13
10

12
12
12
12
12

11
11
11
12
12
12

136 

10

141
8,620

11 
11
11
11
11

11
11
11

12

11 
11
11

9.8
9.8
8.5

10

13
14
15
15
15

15
16
17
14
27 
42

8.5

17.0
1,040

42 
41
43
43
43

43
43
41

2.9

36 
37
42

58
55
31
19

8
a
a
3
3

8
8
7
7
6

58 
2.9

32.2
1,<)20

CAL YR 1963: TOTAL 7,735.80 MEAN 21.2 MAX 49 MIN .20 AC-FT 15,340 MEAN * 228 AC-FT * 16,400
WAT YR 1964: TOTAL 16,322.9 MEAN 44.6 MAX 679 MIN 2.9 AC-PT 32,380 MEAN * 46.3 AC-PT * 35,570

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR UCTO8EK 1964 TO SEPTEMBER 19t>5

DAY 
1
2 
3 
4
5

6 
7 
8 
9 

10

LI 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24

26 
27
2B

30 
31

MEAN 
MAX 
MIN

<t>
MEAN* 
AC-FT*

OCT. 
15
15 
16

20

28 
29 
28 
28 
28

28 
28

28 
28

29 
29

29

29 
29

15

0 
26.7 

1,640

NOV. 
30

53

53 
53 
52

52 
52

53

53 
53

53

50

30

0 
51.3 

3,050

DEC.

49

49 
43 
48

49 
49

50

50 
50

52

52 
54

48

0 
50.3 

3,090

JAN.

57 
57

57

56

55

53 
53

53

0 
55.7 

3,420

FEB.

54 
48

47

48

52

     

40

0 
50.6 

2,810

MAR.

50 
50

52

53

260

254 
200

50

0 
147 

9,070

APR.

218 
218

980

2 980

1,280

550

122

0 
1,224 

72,820

MAY

163

170

78 
78

75

338 
338

75

312 
221 

13,590

JUNE

122

117

94 
71

15

17

15

296 
99.2 

5,900

CAL YR 1964: TOTAL 18,083.2 MEAN 49.4 MAX 679 MIN 2.9 AC-FT 35,870 MEAN 
WAT YR 1965: TOTAL 69,616 MEAN 191 MAX 2,980 MIN 13 AC-FT 138,100 MEAN

* Ad 
Note .   No gage-height

JULY 
18

47

89 

90

87

B9 
90 
87

467

358 
358

188 

18

142 
190 

11,690

* 51.5 
* 192

AUG. 
351

152

218 

222

107

71 
51 
23 
19 
17

17

63 
39

126 

15

207 
129 

7,940

SEPT. 
23

14

15 
15 
17

33

4[ 
49

49 
77 
92 
92 
94

99

186 
186 
186

67.5 
186 

13

106 
70.9 

4,220

AC-PT * 37,060 
AC-PT * 139,200

eet, from Lake Ashtabula , furnished by the U.S. Fish and Wildlife Service, 
on. 
record Dec. 14 to Jan. 3, Feb. 20 to Mar. 7.



RED RIVER OP THE NORTH BASIN

5-0585. Sheyenne River at Valley City, N. Dak.

Location. Lat 46°54'50", long 98°00'3Q", in SE^NWi sec.28, T.140 N. , R.58 W. , on left bank 100 ft 
downstream from College Dam in Valley City, 13 miles downstream from Baldhill Dam, and at mile 
253.0.

Drainage area. 7,810 sq mi, approximately, of which about 5,700 sq mi is probably nomontributing 
I Includes 3,800 sq mi in closed basins).

Records available.--March to August 1919, March to June 1938, August 1938 to September 1965. Rec- 
ords for July 1938, published in WSP 855, have been found to be unreliable and should not be 
used.

Gage.--Water-stage recorder and concrete control. Datum of gage is 1,199.27 ft (revised) above mean 
sea level, datum of 1929 (levels by Corps of Engineers). March to August 1919, staff gage at 
site half a mile upstream at different datum. March to Oct. 13, 1938, staff gage at present site 
and datum.

Average discharge. 27 years (1938-65), 105 cfs (76,020 acre-ft per year), unadjusted; median of 
yearly mean discharges, 90 cfs (65,200 acre-ft per year), unadjusted.

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964
1985

Date

Mar. Z 1961 
July 7 1962 
July 26 1963 
June 28 29, 1984 
Apr. 16 17, 1965

Maximum

Discharge 
(cfs)

251 
1, E70 

78 
643 

3,080

Qage height 
(feet)

4.01 
9.71 

a 3.39 
6.56 

14.93

Date

Oct. 25 1960 
Oct. 22 1961 
Aug. 2 1963 
Oct. 3 1963 
Sept. 3 4, 1965

Minlrtium

Discharge 
(cfs)

1.9 
3.2

b 0
3.0 
1.1

Qage height 
Tfeet)

2.5S 
2.65 
2.37 

c 2.70 
2.51

gage height fo 
b No flow for part of day. 
c Occurred Feb. 27, 28, 1964

', 4.07 ft Apr. 3, backwater fro

1919, 1938-65: Maximum discharge, 4,580 cfs Apr. 28, 1948 (gage height, 17.51 ft); no flow 
for several periods in 1938-41, part of Aug. 2, 1963.

Remarks. Records good. Plow regulated by Lake Ashtabula (see station 5-0575).

Revisions (water years) . WSP 1388: 1939(M). WSP 1728: Drainage area. See also Records available.

1
2
3
4
5

b
7
8
9

10

11
IZ
13
14
15

16

18
19

21
22
23

25

26
27
28
29
30
31

MAX 
MIN

       

.4

.9
4.6

2.0

15
30
15
12
13
10

30 
2.0

10
11
12
13
14

13
12
14
12
13

12
11
12
12
12

21

45
46

46
46
44

45

45
28
58
42
51

     

58 
10

-E, IN Cl

49
51
49
48
48

42
45
45
42
45

44
42
44
44
44

44

45
44

44
44
45

45

45
45
45
45
45
45

42

45
44
44
44
45

44
45
44
44
44

42
44
44
44
44

42

44
42

45
44
42

42

44
42
42
44
42
42

39

44
44
44
44
44

44
42
44
44
44

39
34
33
33
33

32

30
30

30
33
32

33

30
33
42

     .-
      
     

26

54
127
115
62
58

45
42
36
35
35

30
21
18
18
16

15

17
17

15
14
14

18

20
19
15
14
14
15

14

15
16
16
22
20

16
14
14
14
14

14
12
12
12
11

8.9

7.4
11

13
12
14

14

14
13
12
13
14

     

7.4

5
2
2
1
2

0
8
5
1
2

2
1
3
3
4

3

9
5

3
2
2

1

0
1
1
0
1
3

0 
0

11
11
10
11
14

12
11
8.4
8.9

10

20
39
28
18
16

12

15
16

16
18
14

13

16
13
9.4
8.4

10
_____

39 
8.4

11
8.4
6.9
8.9
9.4

8.4
8.9

12
13
14

12
12
12
14
13

14

13
10

41
25
19

17

18
17
17
26
20
18

41 
6.9

17
16
12
11
11

8.4
10
11
12
13

13
12
14
15
13

12

12
7.4

6.9
10
12

12

11
12
13
12
12
11

17
6.5

9.4
8.4
8.9
9.4

12

6
4
2
3
1

8
8
8
4
4

3

6
6

1
a
7

7

8
8
5
2
6.9

_____

31 
6.9

HAT YR 1961: TOTAL 8,500.3



RED RIVER OF THE NORTH BASIN

5-0585. Sheyenne River at Valley City, N. Dak. --Continued

i
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28

30 
31

TOTAL

MAX 
MIN

3.3 
3.4 
6.9 
8 
3

0
2 
7 
2 
4

6
2 
9 
8
7

7 
8 
4 
3
3

4 
3 
4

5

2 
4 
5 
5 
4 
5

4 1.6

33 
3.3

4 
8 
7.9 
4 
4

4 
4 
3 
3 
3

4 
4 
4 
4 
4

4 
3 
4 
4 
4

4 
4 
4 
4 
4

3 
2 
4 
4
3

409.9

18 
7.9

14 
14

14 
12 
12 
14 
13

13 
13
14

14 

14
14 

14

14 
14

14 
13 
12

13 
13

418

14 
12

14 
14

13

14 
13 
12

13 
14 
14

14

13 

14

14 
14

14 
14 
14 
14 
14 
14

14

14 
14

13

13 
13 
13

14 
14

14

14 

14

14 
14

14 
14 
14

14

30 
56

66

71

74

64

69

69 

74

86 
91

250 
050

190 
130 
138

112 
164

153

198

510

640

640

480 

150

146 
146

148 
146

148 
146

88 
41

28

30

34

37

69

130

268

460 
458

202 
186 
180

174 
178

258

268

276

285

334

315

201

192 
188

153 
157

10T 
96 

334

248

532

402

20<

58 
54

48

4*

39 
3?

35 
35

877

35 
35 
34 
34

34

28

54

35

30 
30

30 

32

34

30 
30

23
18 
18

169 
18

18 
17 
28 
18 
16

13 
14 
28

32

21 
21

18

22 
19 
18

20

21 
17 
18

19

20 
18 
18 
18 
21

42 
13

WAT YR 1962: TOTAL 34,450.5 MEAN 94.4 AC-FT 68.330

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3

5

b
7
8
9

10

11
12
13
14
15 

16
17 
18 
19
20

21
22
23
24
25

27
28 
29
30 
31

MEAN 
MAX
KIN

18
18
17

18

14
15
15
15
15

16
14
16
17
18

18 
18
18

18
19
18
18
21

28 
25 
25
25 
24

18.7
2B
14

28
26
25

23

30
28
26
25
24

24
24
23
23
42

54 
54
54

54
51
54
54
54

56 
54
54

56
23

54
54
54

42

60
54
48
48
56

49
49
53
53
53

53
51
49

49
49
46
49
48

49 
48
48 
48

60
42

49
48
49

49

49
51
51
51
45

51
49
49
49
49

51 
51
51

51
51
54
53
51

51 
51
51 
51

54
45

53
53
51

49

53
51
51
49
48

49
51
51
51
51

51 
51
44

46
45
45
44
44

42

     

53
42

42
42
42

41

42
42
41
41
41

41
41
40
39
41

44
48
42

40
42
42
42
39

17
18
14 
14

48
14

3
2
0

8

6
4
1
7
4

8
3
8
4

11

5.3
6.1
7.4

7.4
8.9
6.9
6.9
8.4 

6.1

14 
18
11

26
5.3

11
17
14

14

14
14
14
15
14

13
14
16
11
9.4

11 
12
18

17
14
11
11
11 

12

12 
10
11 
14

20
9.4

17
20
28

19

18
22
1
8
9

8
8
5
4
6 

6
8 
2 
3

22

18
18
19
17
18 

17
16 
14 
15
16

31
14

15
12
13

14

14
14
11
8.9
8.9

15
11
9. A
8.4
7.9 

7.4
7.*
6.8 

20
13

11
8.4
6.9
4.9
4.0 

17
11 
7.4 
7.4
4.6 
3.3

20
3.3

.10
5.0

11

7.2

.30

.20

.20

.10
4.1

16
13
7.4
6.5
7.9

10
9.4 
9.4 

11
7.4

8.4
9.4
7.9
8.4

10 

13
11 
13 
11
10 
8.9

16
.10

11
16
12

9.4

11
10
11
8.4

10

14
13
11
12
16 

17
15 
15 
13
11

10
11
10
11
10 

6.9
5.7 
6.9 
5.7
6.1

328.5
11.0 

17
5.7

AC-FT 19,230



RED RIVER OP THE NORTH BASIH

5-0585. Sheyenne River at Valley City, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECONO, HATER YEAR OCtOafcR 196J TO SEPTEMBER 1964

1
2
3
*
5

7 
8
9

10

11
1Z
13
1*
15

16
17
18
19
20

21
22
23 
24
25 

2b
27
28
29
30 
31

TOTAL

MAX
HIM

7.9
6.9
3.7
4.6
5.3

6.1 
6.1 
6.1
6.3
7.4

6.1
6.1
6.9
7.4
6.9

6.9
6.1
6.5
7.9
8.9

8.4
7.9
6.9 
6.9
6.1 

6.1
6.1
6.1
5.7
7.4 
8.4

206.3

8.9
3.7

7.9
7.4
7.9
7.9
8.9

8.9
10
10
10

8.9
9.4

14
23
32.

32
30
30
32
32

32
30
35 
34
34 

35
35
35
35
39

680.6

39
7.4

37
39
39
39
39

41 
30
39
40

36
36
36
35
35

35
36
35
35
35

34
34
34

26
2b
26
25
24 
24

1,054

41
24

26
26
26
25
25

25 
24 
24
22
24

24
23
23
23
24

23
23
23
23
23

24
23
23

22
23
22
22
22 
23

728

26
22

23
23
23
23
23

23 
22 
22
20
20

20
19
20
20
20

19
19
19
18
13

7.4
5.3
4.9

4.9
4.6
4.9
6.9

nm:
457.7

23
4.6

11
10
6.5
6.5
9.4

10
9.4 

10
9.4

10

9.4
12
14
14
10

9.4
8.9

11
10
11

14
13
12

7.9 

7.4
7.9

11
12
9.4 
7.9

310.5
10. 0 

14
6.1

15
63
60
36
34

26 
14 
8.9

10
23

26
25
46
30
25

20
18
13
17
17

42
30
21

16
17
16
12
10

764.9
25.5 

63
8.9

L2
14
17
24
L9

14 
L3 
11
11
11

12
12
10
11
8.4

11
10
L2
8.9

10

11
9.6
9.4 
8.9

10 

14
13
12
9.4
9.4 

10

368.0
11.9 

24
8.4

12
11
11
10
11

12 
11 
11
11
11

10
74
41
23
14

8.9
12
16
13
57

85
T7
T9 
26
21 

15
10
37
39
32

6,005.9
200 
639
8.9

617
575
362
202
186

186 
183 
181
180
203

382
515
154

8
9

7
8
6
2
1

4
6
3
6
4 

3
6
8
4
4 
5

4,290
138 
617
11

17
16
11
8.9
8.4

10 
12 
11
12
12

8.9
6.1
6.5
9.4

11

11
9.4
9.4
6.5

15

64
32
19 
19
19 

15
23
22
24
30 
30

508.5
16.4 
64

6.1

42
39
40
35
36 

40
39 
37
40
26

45
12
10
86
11

9.4
7.4

34
37
28

23
21
21 
IB
17 

19
19
18
18
16

843.8
28.1 

86
7.4

1 
2 
3 
4 
5

6
7
a
9 

10

11
12
n
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MEAN 
MAX 
MIN 
AC- FT

17 
17 
17 
16 
16

23 
54 
47 
28 
23

23 
23 
22 
23 
26

26 
28 
34 
46 
42

42 
38 
31 
31 
31

31 
31 
31 
31 
31 
31

29.4

16
I, BOO

31 
31 
99 
35 
42

7B 
52 
18 

150 
33

86 
47 
47 
49 
51

50 
6.1 

12 
42 
46

49 
54 
54 
51 
51

49 
56 
51 
51 
51

50.7

6.1 
3,020

51
49 
49

49 
49 
49 
49

51 
51
49 

49 

51

49

49 
51 
54 
54 
54

54 
51 
51 
54

50.5

3,110

51 
51 
49

54 
54 
51 
51

54

54 

54 

56

56 

56

56 
56

51

$4 
54

53.9

3,320

49 
49 
51

49 
49 
49 
49

49 

44 

46

46 

34

51
46

44

_____

48.1

2,670

44 
46

49 
68 
81 
68

51 

46 

46

270 

280

280 
275

270

242 
205

150

9,190

494

215 
278 
312 
414

,500 

,030 

,070

,340 

,970

,340 
,220

725

552

1,411

83,970

448

186 
183 
178 
190

214 

135

87 
B9

89

98 
117

345

338 
332

226

87 
13,870

180

171 
16B 
103 
11$

121

119

92 
83

64

23 
18

61

20

109

18 
6,470

31

49 
41 
64 
56 
85

100 

98

94 
96

117

410 
641

613

368 
35B

208

23 
12,810

352

199 
178 
173 
212 
239

138 

136

91
7.9

3.0

151 
37

63

102 
71

145 
356 
2.7 

8,930.

2.0 
1.5 
L.8 
4.0

20 
21
la
21 
19

74 

7L

106 
110

108

115 
115

199

232

78.3 
232 
1.5 

4,660



RED RIVER OF THE NORTH BASIN

5-0587. Sheyenne River at Lisbon, N. Dak.

Location.  Lat 46°26'49", long 97°40>44", on line between secs.l and 2, T.134 N. , R.E6 W. , on left 
  bank 150 ft downstream from dam at State fish hatchery at north edge of city of Lisbon, 3 miles 

upstream from Timber Coulee, and at mile 162.1.

Drainage area.--8,190 sq ml, approximately, of which about 5,700 sq mi Is probably ncncontributing 
(Includes 3,800 sq ml In closed basins).

Records available. September 1956 to September 1965.

Gage. Water-stage recorder. Datum of gage Is 1,066.46 ft above mean sea level, datum of 1929.

Average discharge. 9 years, 92.8 cfs (67,180 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained In the following

year

1961 
1962 
1963 
1964 
1965

Date

Mar. 6, 196L 
July 7, 1962 
June a, 1963 
June 30 to July 4 
Apr. 14, 1965

Maximum

Discharge 
(cfs)

482 
2,210 

207 
634 

3,630

Qage height 
(feet)

4.61 
10.55 
3.02 
4.96 

a 16.02

Date

Aug. 16, 1961 
Oct. 9, 1961 
Aug. 17, 1963 
May 24, 1964 
Nov. 30, 1964

Minimum

Discharge 
(cfs)

0 
3.6 
4.0 
3.2
.20

Qage height 
(feet)

.53

.71 

.71 

.68 

.59

1956-65: Maximum discharge, 3,630 cfs Apr. 14, 1965 (gage height, 16.02 ft, backwater from 
Ice); no flow Sept. 19-21, Oct. 23, 24, 1956, Aug. 16, 1961.

Remarks. Records good except those for winter periods, which are fair. Plow regulated by Lake Ash- 
tabula (see station 5-0575). Records of chemical analyses and water temperatures for the water 
years 1961-65 are published In reports of the Geological Survey.

Revisions.--WSP 1728: Drainage area.

1
2 
3
4
5

6
7 
8 
9 

10

11 
12 
IS
14 
15

16 
17 
18 
19 
ZO

21 
22 
23 
2* 
25

2b 
27 
28 
29 
30 
31

MEAN 
MAX 
NIN 
AC- FT

11 
12 
13 
13 
1*

11 
12 
12
10 
10

11 
25 
22 
18 
18

18 
18 
18 
17 
17

17 
18 
16 
16 
18

16 
15 
13 
14 
14 
16

15.3 
25 
10

31 
26 
21
20 
18

15 
15 
17

18

8 
8 
8 
9 
9

8 
8 
5 
8 
9

7 
7 

43 
43 
48

48 
34 
38 
27 
32

26.1 
4B 
14

2 
9 
8 
8

8
7 
b

47

46 
44

44 
44

44 
44 
46 
46 
44

43 
46 
48 
43 
48

48

52 
48 
48

46.1 
52 
32

48 
48 
50 
50

53 
58 
48

43 
43

46

44 
44 
44 
44 
43

39 
35 
35

35 
35 
35

43.0 
58 
32

35

35 
35

35

35

37 
38

40

40 
40 
40 
46 
46

42 
42 
44

:~~

39.4 
46 
35

4B

93 
115

464

214

99 
81

90

77
76 
74 
70 
69

59 
58 
60

46 
47 
44

108 
464 
44

39

32
35

35

39

28 
26

2b

21 
20 
18 
18 
19

18 
27 
33

33
28

29.0 
44 
16

25

20 
19

28

24

2B 
26

21

18 
18 
18 
20 
21

25 
25 
23

19 
18 
IBj

22.1 
28 
18

15

14 
14

11

11 
11

11 
12

14

40 
31 
24 
18 
14

10 
10 
12

18 
12

14.8 
40 
10

10

7.7 
7.7

4.0 
2.8 
1.9 
1.1 
.80

.80 

.80

1.6

11 
11
9.5 
6.7 
7.7

8.9 
9.5 

20

28

14 
11 
8.9

8.60 
28 

.60

a.9

14 
14

8.3 
6.2 
4.8 
4.4 
4.0

3.6 
1.6

.60

0 
3.0 

10 
18 
16

7.7 
6.7 
6.2

4.4

1.6 
2.5 
5.7

6.54 
18 
0 

402

6.2

3.6 
4.4 
5.7

6.7 
6.2 
6.2 
6.7 

21

26 
34

33

23 
19 
18 
18 
21

24 
27 
30 
35 
27

22

17
14

18.7 
35 
3.6 

1,110

WAT YR 1961: TOTAL 11.507.20 MEAN 31.5 MAX 464 AC-FT 22,820



RED RIVER OP THE NORTH BASIN

5-0587. Sheyenne River at Lisbon, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATEK YEAS OCTOBER 1961 TO SEPTEMBER 1962

1

3 
4 
5

6 
7

9 
10

11
12 
13 
14
15

16
17 
IS

20 

21

23 
24

26 
27 
23
29 
30 
3L

TOTAL

MAX 
MIN

14

16 
15 
13

11 
8.9

4.4 
26

46 
36 
30
34

35 
30 
23

19 

19

17 
16

13 
16 
17
15 
16 
16

72 
4.4

16

11 
la 
14

14 
14

17 
17

IB
19 
19 
18
23

24 
19 
23

22 

22

22 
22

20 
16
IB
17 
16

24
11

  .5

8.

8. 
8. 
9.

1

4 
4

17 
8.9

14

18 
IB 
16

15 
15

15 
15

13 
14

11

11 
11 
11

11

10
tl

12 
14

13 
14 
14

18 
10

14

14 
15 
14

14 
14

14 
14

13 
14

14 
13 
14

16

IB

16 
17

::~:

18 
13

18

14 
14

14 
13

13 
13

13 
14

135 
133

85

ioa

300 
900

It 300 

1,200

1,400 
13

464 
558

590

BOB

715 
708

590

188

169

808 
160

115 
97

5»

92 
111

167

418

512

382

529 
49

209 
202

288

335
400

364

294

180

152

400 
152

t>80 
872

612

249 
18S

1,280

413 
301

192

108

2,180 
108

72 
70

385

90 
77

60 

56

54 
50

52 

46

46 
49

385 
46

35 
34

61

45 
41

35 

34

34 
34

33

30

34

72
30

WAT VR 1962: TOTAL 63,419.1 MAX 2,180

1

3 
4 
5

7 
8 
9

11 
12

14

16 
17

19

21 
22 
23

25 

26
27 
28 
29 
30 
31

MEAN

MIN

31 
31 
33

31 
31 
33

31
30

30

27 
28

30

30 
30 
30

29

31 
30 
31 
36

31.3

27

42 
45

46 
46 
46

50 
46

45

43 
43

64

69 
52
70

64

77 
75 
75 
74

54.6

42

74 
55

66 
64 
62

50 
46

52

53 
62

70

66 
62 
58

49

46 
50 
50 
50

58.2

43

55 
56

60 
58 
61

54 
50

49

48 
48

45

45 
45 
43

43

44 
44 
46 
48

49.5

43

48 
46

4B 
48 
48

52
54

54

55 
54

54

61 
64 
62

52

45

52.0

45

46 
48

54 
54 
55

56 
58

58

64 
62

72

75 
78
80

94

94 
102 
97

68.1

43

78

38 
49

148 
190 
143

78 
67

69

67 
56

50

41 
35 
33

30

3B 
41 
41

63.8

30

39

39
34

41 
36 
33

31
34

35

33 
35

27

24 
25 
25

29 

30

$6 
41 
35

34.9

24

JUNE

38

33
36

89 
163 
85

55 
48

38

31
28

23

21 
23
25

27 

23

25 
48
45

*1.5

21

JULY

29

16 
16

18 
18 
17

28 
21

15

13 
16

19

15 
It 
15

19 

17

13
10 
12

17.4

10

AUG.

22

11 
11

11 
10 
6.7

11 
12

7.2

5.7 
5.7

12

8.3 
18 
21

17

15
15 
18 
17
ie

U.I

5.2

SEPT.

2L

24 
21 
18

16 
18 
16

11
B.

8.

6. 
7.

a.

7.
a. 

it

11

10
a. 3
8.3 
7.2 
6.7

12.2

6.7

WAT YR 1963: TOTAL 15,060.5 MEAN 41.3 AC-FT 29,870



RED RIVER OP THE NORTH BASIN

5-0587. Sheyenne River at Lisbon, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, fcATtR YEAK UCTQBER 1963 TO SEPTEMBER L964

1

3
*
5

7

9
10

11
12

14
15

16
17

19

21
22
23
2<t
25

26
27
2B
29
30
31

MEAN

MIN

6,7

7.2
7.2
6.2

6.2

0
4

1
a

i
i

i
2

4

8
6
6
5
4

6
5
4
4
4
4

LI. J

6.2

13

13
13
14

16

18
18

19
18

13
18

18
17

3B

34
28
35
38
38

41
41
48
4B
48

_____

25.9

12

46

46
45
46

49

38
34

36
35

36
35

31
29

30

30
31
31
34
34

34
34
38
36
35
34

36.6

29

28

27
29
30

33

31
28

28
27

20
19

19
21

23

27
27
25
25
25

24
24
25
24
24
25

25.8

19

27

28
28
29

31

30
30

30
30

29
29

28
27

il

25
27
27
23
21

18
17
14
15

     
     

26.2

14

17

16
16
16

15

15
18

la
21

24
25

25
28

28

22
19
20
19
18

18
L8
18
L8
17
18

19.8

15

35

67
61
92

133

88
85

80
82

10
15

27
04

67

6b
bl
67
80
T7

62
54
56
52
42

     

78.9

35

38

41
43
45

66

45
39

35
34

30
30

30
27

24

23
14
6.2

10
16

16
15
15
14
14
14

30.4

6.2

16

14
13
11

11

30
23

23
23

18
24

62
62

56

48
108
158
340
508

592
602
604
606
622

     

159

11

30

28
22
17

29

95
02

95
16

37
 35

146
92

5?

33
?3
19
15
13

12
14
14
14
14
17

203

12

29

15
15
11

11

10
8.5

5.7
4.0

5.2
7.2

7.7
7.2

4.8

2
1
iD
0
1

6
8
1
7
5
2

22.9

4.0

33

31
33
42

41

45
42

41
38

33
34

28
31

31

17
30
45
35
30

30
25
27
24
21

     

33.7

17

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 19fr5

2

4

7 
8

10

12

14

16 
17
18 
19

21 
22
23

25

26 
27
28 
29 
30 
31

MEAN

MIN

20

16

18 
15

18

42

28

24
24
23 
23

24 
29 
36

38

35 
31
29 
31 
31 
31

62

64

60 
56

5B

64

67

61
58
56 
55

42 
33 
27

46

52 
54
55 
56 
37

41

69

50 
49

49

50

54

60 
58
2.0 
7.0

58 
55 
55

56

56 
58
69 
64 
60 
55

45

49

55 
55

50

48

46

45 
45
45 
45

45 
45

41 
40

40

40

40 
40

40

40

40

42 
43
43 
44

44 
44

~z:

48

48

61 
67

72

92

90

70

80 
67

70 
82

283 
283

270

630

898 
646

796

It570

3,280

2,740

2,900

2,850 
2,660

796

686

562

322
283

242

252

373

317

188

135 
123

340 
398

JUNE

393

252

192 
18B

160

129

135

135

127

115
97 
87

216

9,710

85

58

50 
<-!

67

B8

183

204

115

94 
97 

108

630 
606

AUG.

404

371

249 
180

165

226

260

204 
143

127

61 
61 
67

127

58 
60

185

SEPT.

108

88

48 
27

17

17

41

66 
77

72

77
82 
85

94

88 
83
80 
85 

129

66.8

3,980



RED RIVER OP THE NORTH BASIN

5-0590. Sheyenne River near Kindred, H. Dak.

Location. Lat 46°37'35", long 97°00'05", in NE^NWi sec.5, T.136 H. , R.50 W. , on right tenk 
downstream from Great Northern Railway bridge, 1-| miles southeast of Kindred, and at mil'

25 ft
e 68.1.

Drainage area. 8,800 sq mi, approximately, of which about 5,780 sq mi is probably noncortributing 
(includes 3,800 sq mi in closed basins).

Records available. July 1949 to September 1965.

Gage.--Water-stage recorder. Datum of gage is 925.55 ft (revised) above mean sea level, datum of 
1929. July 1949 to Sept. 30, 1962, wire-weight gage at same site and datum.

Average discharge.--16 years, 161 cfs (116,600 acre-ft per year); median of yearly mean (Jischarges, 
120 cfs (86,900 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 11, 1961 
July 11, 1962 
Apr. 6, 1963 
July 3, 1964 
Apr. 18, 1965

Discharge 
( °f s )

350 
2,310 
430 
600 

2,760

Qage helghb 
(feet)

a 5.1 
15.14 
4.99

f 17.30

Minimum

Date

Sept. 3-8, 1961 
(c) 

Sept. 22, 1963 
Nov. 22, 1963 
Dee. 26-28, 1964

Discharge 
(ofa)

16 
18 
27 
18 
40

Qage height 
(feet)

b 3.02 
d 3.10 
e 2.91 

2.98

a Backwater from ice.
b Occurred July 16-18, 1961
c Dec. 28, 1961, to Jan. 1, 1962.
d Occurred Dec. 11, 1961, Jan. 19, L962.
e Occurred Aug. 20, 22, 1963.
f Maximum gage height for year, 17.46 ft

1949-65: Maximum discharge, 3,210 cfs May 13, 14, 1950 (gage height, 20.50 ft); minimum, 
13 cfs Nov. 13, 1955, Aug. S2-S4, 1959; minimum gage height, 2.91 ft Aug. 20, 22, 1963.

Spring flood in 1947 or 1948 reached a stage of 22.1 ft, from floodmarks (discharge, about 
3,600 cfs).

Remarks.--Records good except those for winter periods, which are fair. Flow regulated to a 
large degree by Lake Ashtabula (see station 5-0575) and several smaller reservoirs.large degree by 

Reylslons.--WSP 1728: Drainage area

DISCHARGEt IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

2 
3
4 
5

6

8 
9 

10

LI 
L2 
13 
14 
15

16 
17
18

20

21 
22
23 
24

26 
2T 
28 
29

31

MEAN

MIN 
AC- FT

29
28

26 

26

25 
30 
28

25 
26 
26 
27 
28

2B 
48 
44

39

39
40
40 
41

41 
41 
41 
44

56 

34.7

25 
2,130

50 
47

44 

54

51 
44 
25

40 
50 
50 
50 
60

45 
40

55

55 
55
40 
40

65 
50 
40 
30

47.1

25
2,800

60

5 

0

5 
70 
65

55 
45 
70 
70 
65

55 
50

35

50 
60
60 
60

60 
60 
60 
60

6O 

58.5

35
3,600

55

75 

75

60 
55 
55

70 
75 
75
BO 
80

70 
80

45 

50

50 
45

60

60 
60

60 

61.9

45
3, BIO

55

50 

55

65 
65 
65

75 
70 
75 
75 
70

70 
60

55 

60

55

60 

70

61.3

50 
3.400

80

85 

85

100 
130 
210

300 
310 
^02 
184 
160

143 
129

141

150

182 

86

126 

144

75
8.820

97

90 

86

82 
82 
90

78 
78 
78 
76 
76

70 
68

60

86

.85

78.9

60 
4.700

77

65 

83

95 
86 
83

77
71 
90 
85 

104

100 
90

65

57

57 

53
51 

73.0

51 
4.490

48

46 

48

44 
46 
45

41 
41 
40 
45 
45

46 
54

57

47

38
38

50

48.4

35 
2.880

40

35 

32

24 
25 
22

21 
21 
24 
24 
23

21 
21 
21

29 
28

34

33
30

40
48

931
30.0

21
1.850

41

32 

29

23 
22 
24

25 
24 
21 
21 
20

18 
18 
28

22 
22

22

22 
23

21
21

782 
25.2

18 
1.550

18

16 

16

16 
17 
22

22 
23 
29 
29 
31

38 
46 
40

40 
40

38

36 
37

42

914 
30.5

16 
1.810

AC-FT 41.850



RED RIVER OP THE NORTH BASIN

5-0590. Sheyenne River near Kindred, N. Dak. --Continued

i
2 
3 
*
5

b
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17

21 
22

24 
25

26 
27 
28 
29 
30 
31

MEAN

HIM

38 
35

31

30 
30 
29 
29 
32

48

82

68 
59

39

35 
34 
33 
31

4L.9

29

23 
31

34

21 
34 
2b 
30 
35

29

42 

23

37

30 
37 
35

33.1

21

33
35

32

31 
31 
31 
31 
31

22

22

20

22

18 
18 
13 
18

24.9

18

la
22

25

30 
28 
28 
28 
28

28

28 

25

24

28
28

781 
25.2

18

31

31

31

30 
30 
32

32

33

31

31.0

A

22

30

32 

33

900 
1,250

146

320

bOO 

500

307

170

152

5b8

352

418

444

1,010

2,100

1,100

400

65,490

235

217 

49b

204

119

113

103

98 
95

110 

117

150

113
105

100

117

98

AC-FT 193,000

DISCHARGE, IN CUBIC FEET PER SECOND, WATER FEAR OCTOBER L962 TO SEPTEMBER 1*»63

DAY

1

3 
4

6
7

9 
10

11 
12

14 
15

17 
18 
19 
20

21 
22 
23 
24 
25

26 
27

29 
30 
31

MEAN

MIN

OCT.

93

90 
93
94 

95

97 
97

97

93

92
90 
88 
86

85 
85 
83 
82 
80

8 
8

8 
8
7

88.7

77

NOV.

77

82 
90
88 

88

97 
97

97

93

83 
85 
85 
83

82 
77 
88 
93 
104

97 
121

138 
132

95.5

76

DEC.

132

127 
125
136

108 
119

102

90

90 
91 
93 
90

91 
95 
9 

10 10 '

10 
9

10 

98

102

70

JAN.

104

100 
93
90

90 

83

49

49 
8 
8 
8

8 
8 
8 
8 
8

48 
46

46 
46 
46

66.0

46

FEB.

46

48 
48

55

55

55 
60 
60 
60

60 
60 
60 
60 
f 

75 
85

-     

58.0

46

MAR.

60

68

70

80

85 
90 
100 
120

140 
150 
150 
160 
180

200

280 
290

121

60

APR.

300

200

319

183

176 
166 
158 
152

40 
38 
25 
23 
19

115

127

209

110

MAY

130

119

110

119

21 
11 
04 
00

97
92 
86 
86
B5

83

161 
156

117

S3

JUNE

166

136

250

152

115 
104 
97 
92

88 
85 
80 
74 
70

70

90

134

70

JULY

72

70 
90

68 
65

50 
54

58 
57

51 
50 
50 
46

53 
51 
52 
51 
46

47

53 
51

56.7

46

AUG.

48

50 
52

52 
54

41 
42

40 
39

38 
38 
37 
36

34 
51 
51 
46 
45

47
4B

52 
46

45. b

34

SEPT.

45

52 
56

54 
53

38 
35

35 
35

34 
32 
30 
29

28 
27 
29 
32 
32

31 
30

32

38.1

27



RED RIVER 0? THE NORTH BASIN 

5-0590. Sheyenne River near Kindred, H. Dak. Continued

1
2
1 
4
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

2b 
27 
28 
29 
30

MEAN 
MAX 
MIN 
AC-FT

29 
29 
29

28 
28 
28

28 
28 
28 
29 
31

37 
36 
36

47

48 
53

53 
50 
47 
47

37.1 
S3
28

4b

46 
46 
4t>

45 

45

45 
45 
45 
45 
46

46
46 
46
46

24

39
43

56 
60 
61 
60

46.2 
61 
24

60

61 
64 
64

60 

50

50 
48 
48 
48 
48

48 
48 
46 
46

35

30 
30

30 
30 
30 
28

45.7 
67 
28

36 
36 
34

30 

30 

34

34 
28

28 
28 
28 
30

28

28

26 
26 
26

30.5 
38 
26

28 
30 
34

54

52 
51

52 
54 
52 
48

46

42

42 
42 
42

43.2

26

52 
44 
46

54 

53

64

56 
52 
50 
52

50

46

48 
48

51.2

44

90 
75 
75

110

190 

260

217

272 
222 
186 
178

198

180

142 
147

166

50

"ER '963

115 
15 
03

08
OB

38

86 
83 
80

61

56 
51

86.8

38

42 
45 
45 
45

42 
40

40

62 
70 
90

140 
119

200 
250

125

38

580 
585 
580 
580

500 
380

320

345 
300 
250

100 
33

65 
60 
60

276

53

53 
53 
5} 
54

51 
46

38

29 
30 
29

67 
68 
60

63 
80 
97

49.5

29

48 
54 
57 
52

50 
52

57

56 
56 
56

50

64 
61 
57

56 
54 
61

55.5

48

HAT YR 1964: TOTAL 30,905

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1 
2 
3 
4
5

6 
7
8 
9 

10

LI 
12 
13 
14 
15

16 
17 - 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

TOTAL

MAX 
HIM

OCT.

56 
56 
51 
48 
47

48 
48 
4B 
47 
47

46 
46 
45 
45 
45

51 
60 
60 
59 
56

53 
53 
53 
53 
53

53
59 
65 
67 
67 
67

1,652

67 
45

NOV.

65 
- 65 

64 
64 
64

76 
93
90 
83 
80

86 
86 
B6 
85 
85

83 
93 
92 
61 
47

63 
77 
80 
82 
80

70 
70 
67 
76 
88

2,306

93 
47

DEC.

93 
92 
97 
95 
70

52 
42 
46 
54 
63

65 
63 
64 
60 
60

60 
60 
60 
60 
60

55 
55 
50 
45 
45

40 
40 
40 
45 
45 
45

1,821

97
40

JAN.

50 
60 
60 
65 
65

65 
65 
65 
65

> 60 

1,880

65
50

FEB.

> 62

-

MAR.

62

60 
60

65

65 
75

TO 
70 
70 
70

B5 
80 
70 
60 
60

70

95 
9O

90 
95 

100

100 
120

APR.

150

160 
170

400

650 
900

,050 
,000 
,100 
,350

,350 
,600 
,740

,630 
,57O

,3BO 
,090 
.640

,400

MAY

1,010

329 
757

666

544 
448

418 
393 
374 
364

473 
496 
480

250 
275

258 
248 
245

248 
252

JUNE

402

539
506

388

319
302

282 
268 
240

232
224 
211

183 
166

154 
149 
142

132

JULY

210

206 
154

119

132 
125

142 
140 
136

145 
209 
285

142
154

'163 
206 
336

485 
542

AUG.

581

464 
425

425

388 
314

232 
204 
206

268 
272 
262

106 
93

102 
95 
80

86 
119

581

SEPT.

83 
76 
85 

106

106 
100

80 
74

72
70 
70 
68

63 
65 
72 
86

113

115 
117 
125

134 
132 
142

176

176

AC-FT 192,800



130 RED RIVER OF THE NORTH BASIN

5-0595. Sheyenne River at West Fargo, N. Dak.

Location. Lat 46°53'20", long 96°54'55", in sec.31, T.140 N., R.49 W., on left bank 80 ft downstream 
from county highway bridge, 1 mile north of West Fargo, 3 miles upstream from Maple River, and at 
mile 24.5.

Drainage area.--8,870 sq mi, approximately, of which about 5,780 sq mi is probably noncontributing 
(includes 3,800 sq mi in closed basins).

Records available. March to November 1902 (gage heights only), April 1903 to October 1905, March to 
August 1919, September 1929 to September 1965. Published as "at or near Haggart" 1902-7, 1919. 
Records for March to November 1902 and November 1905 to June 1907, published in WSP 100, 171, 207, 
and 245, have been found to be unreliable and should not be used. Monthly discharge only for some 
periods, published in WSP 1308.

Gage. Water-stage recorder. Datum of gage is 877.19 ft above mean sea level, datum of 1929. March 
1902 to April 1906 and March to August 1919, staff gage at private bridge three-quarters of a mile 
upstream at different datum. September 1929 to July 22, 1930, wire-weight gage at present site 
and datum. July 22, 1930, to June 27, 1933, chain gage at present site and datum.

Average discharge.--38 years (1903-5, 1929-65) 148 cfs (107,150 acre-ft per year); median of yearly 
mean discharges, 130 cfs (94,100 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 14, 1961 
July 13, 1962^ 
Apr. a, 1963 
July 6, 1964 
Apr. 24, 25, 1965

Discharge 
(cfs)

255 
2,420 

490 
542 

2,530

Gage height 
tfeet)

a 8.08 
b 18.77 

8.63 
8.99 
(g)

Minimum

Date

Sept. 5, 1961 
(c) 

Sept. 21-23, 30 
Oct. 1-7, 11, 1963 
Dec. 27, 1964

Discharge 
(cfs)

12 
20 
26 
26 
19

Qage height 
Tfeet)

2.60 
d 3.02 
e 3.06 
f 3.18 
h 3.63

a Backwater from Ice.
b Maximum gage height for year, 19.02 ft July 12, 1962, backwater from Maple River.
c Dec. 18, 1961, to Jan. 1, 1962.
d Occurred Nov. 4, 1961.
e Occurred Aug. 21, 1963.
f Occurred Oct. 11, 1963.
g Maximum gage height for year, 20.78 ft Apr. 19, 1965, backwater from Maple River.
h Occurred Oct. 17, 1964.

1902-5, 1919, 1929-65: Maximum discharge, 2,810 cfs. May 22, 1950; maximum gage height, 20.78 
ft Apr. 19, 1965 (backwater from Maple River); minimum discharge, 2.0 cfs Dec. 14, 1936, corrected 
(gage height, 1.90 ft).

Remarks. Records good except those for winter periods, which are fair. Plow regulated to a large 
degree by Lake Ashtabula (see station 5-0575).

Revisions (water years ).--WSP 1388: 1904(M). WSP 1728: Drainage area. See also P?cords available.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2 
3 
4
5

6
7
a
9 

10

11
12 
13 
14 
15

.6 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MEAN 
MAX
KIN

33 
31 
31
30
30

2B 
26 
26 
26

25 
26 
29 
29

29 
29

44 

37

35

39 
47 
44

32.8 

25

48 
51 
48 
47 
44

43 
38 
45

38 
35
40 
40

50 
48

48 

55

42

60

35

35 
50 
60 
65

58 
58 
60

60 
64 
64 
62

61 
64

64 

64

60

60

62

35

66 
70 
72 
75

74 
74 
74

73 
73 
73

72 
71

72

6B

65

55

55

55

54 
55 
56 
55

60 
61 
61

63 
64 
64

74
6B

74

62

52

78
80 
81 
82

105 
90 
100

160 
230 
250

190 
180

160

160

170

145

72

40 
35 
30 
25

105

92

B7 
85 
B8 
B5

83 
82 
77

74

78 

94

81

 

69

82 
85 
82 
75

78 
87

100

91 
96 
99 

124

125 
123 
112
98 
85

65 

60

58

56

56

51 
51 
50 
49

4H 
51

49

47 
45 
42 
42

42 
42 
44 
50 
48

61 

46

39

    

"it 

39

59 
41 
41 
3-<

35 
3>

3T

27 
31 
2-> 

27

27 
27 
25 
22 
23

2-- 

2'

3<

3T

T- 
22

42 
42 
39 
34

' 29 
25

21

21 
21
21 
20

18 
19 
21 
21 
25

17 

16

19 
18 
16

42 
16

16 
16 
15 
14 
13

20 
16

28

24 
23 
28 
29 
28

28 
29 
3B 
46 
49

48 
48

42 

40

37

30.2 
49 
13



RED RIVER OP THE NORTH BASIN

5-0595. Sheyenne River at West Fargo, N. Dak. Continued

OISCHAKGEi IN CUBIC FEET PER SECOND, WAFER YEAR QCTUBER 1961 TO SEPTEMBER 1962

DAY

1 
2 
3 
4
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MAX 
MIN

OCT.

45 
46 
42

36 

34

29 
33

46

51

81 
80 
66 
55

49 
47 
48 
46 
45

42 
39 
37 
36 
34 
34

81 
26

NOV.

33 
33 
29

25 

32

28 
30

30

30

36 
40 
36 
30

30 
32 
35 
38 
38

38 
38 
36 
34 
32

25

DEC.

32 
32 
32

36 

36

32 
30

28

23

21 
20 
20 
20

20 
20 
20 
20 
20

20 
20 
20 
20 
20 
20

20

20 
22 
22

22 

24

26 
26

26

26

24 
23 
22 
22

22 
22

24 
25

28 
30 
30

20

30 
30 
30

30 

30

28 
28

30

36

38 
39 
40 
40

40 
40

43 
44

:~ -

28

4* 
4*

44

44 
45

47 
48

50

48

45 
48 
48

SO

50 
50

100 
250 
350

580 
It 000

1,300

1,200 
1,050

910 
8TO

709

815

421 
346

301 
291

286 
280

251

245 
232

191
170

148

126

193

559

600 
611 
619

604 
593

397

356 
340

370 

486

391

436

381

305 
267

257 
255

524

61B 
880

1,710 

2,300

1,780

788

1,260

535 
480 
441

398 
362

285

261 
241

222 
210

398

436 

452

349

181 

154

130 
126 
122

116 
114

108 
108

105 
99

95 

106

107

107 
130 
140 
118 
105

87 
90

96

90 
89 
90

87

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3 
4
5

6
7
a
9 

10

11
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MEAN 
MAX 
MIN

92 
91 
90 
85 
87

87 
88 
90 
87 
85

86 
85 
85 
84 
82

81 
81 
79 
76 
75

76 
77 
73 
72

71
70 
69 
69 
69 
72

BO. 2 
92 
69

73 
72 
72 
73 
80

87 
90 
89 
93 
95

97 
100 
99 
95 
92

92 
91
86 
80 
82

83 
82 
74 

118

72 
92 

107 
122

137 
72

118 
113 
113 
112 
101

95 
90 

110 
100 
100

100 
100 
95 
95 
90

80 
85 
90 
90 
100

100 
100 
,100 
100

95 
95 
90 
85 
85 
85

118
80

85 
85 
90 
95

100 
100 
100 
100 
100

100 
90 
70 
60 
50

50

50 
50 
50

50 
50 
50 
50

50

50 
50 
50

50

50 
50

50

55 
60 
60 
60

60 
60 
60

60 

60

65 
65 
65

65 
65 
65 
70

70

     -

______

50

60

70

65 
65

65

70 
70 
70

80

80 
80 
80

BO 
B5 
90 

100

200

280

278

60

276

330

230 
342

468

319 
317 
287

173 
166

154 
146 
13B 
133

118

111

     

111

120

111 
108

112

112 
116 
120

134 
134

122 
116 
112 
108

119

16B

170

101

141

125 
126

170

168 
206 
216

116
103

92 
86 
81 
78

67

67

_ _.

66

75 
71 
83

82 
72

65

57 
57 
56

57 
57

53
53 
56 
54

46

43

47

43

48

42 
42 
43

44 
43

53

45 
45 
43

38 
38 
38

38 
42 
45 
57

58 
56 
SB 
63

55

38

SEPT.

49

49 
54 
53

54 
55

51
48

43 
41 
38

34 
34 
31
28

26 
26 
26 
27 
28

26 
26 
27 
27

_

26



RED RIVER OF THE NORTH BASIN

5-0595. Sheyenne River at West Fargo, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR JCTOUER 1963 TU SEPTEMBER

DAY

2 
3 
ii 
5

6
7 
8 
9 

10

11 
12 
13 
I* 
15

16 
17 
18 
19
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MAX 
WIN 
AC-FT

OCT.

26 
26 
26

26

27 

26

31

41 
42 
41

42 
43 
48 
48 
47

47 
51 
51 
48 
45 
43

51 
26

NOV.

42 
42 
42

42

42 

43

49 
48

36 
35 
45 
45 
45

45
50 
60 
65 
60

65 
35

DEC.

60 
60 
65

60

45 

45

45

40 
40 
40 
40 
40

35 
35 
35 
35

35

65 
35

JAN.

30 
30 
30

30

30 

30

30

30 
30 
30 
30 
30

35 
35 
40 
40

40

40
30

FEB.

40

55

55

50 
50 
50 
50

50 
50 
50 
50

40

MAR.

55

55

55

55 
55 
55 
55

55

55

APR.

200

284

226

184 
166 
156 
160

55

MAY

139

125 

138

98 
95
90

83

67

60 
59 
55 
50

41

41

JUNE

46

48 

41

56

66 
63 

108

91

186

128 
131 
1S6 
278

41

JULY

4frO

510

532 

421

285

227 
266 
124

237

109

92 
84 
77 
74

69

69

AUG.

65

63

51 

46

36 
34 
35

36 

52

60

68 
64 
68 
89

79

34

SEPT.

60

62 
60

61 

b6

56 
54 
52 
51 
52

50

60

58 
53 
51 
54

70
50

HAT YR 196*: TOTAL 3i**21 MEAN 83.6 MAX 532 M1N 26 AC-FT 6*',310

DISCHARGE. IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TU SEPTEMBER 1965

DAY

1

3
4
5

&
7
8 
9 

10

11

13 
14
15 

16

18 
19 
2O

22

24

26

28 
29

31

MEAN

MIN 
AC-FT

OCT.

58

54 
53
49

48 
48
47 
47 
48

48

47 
48
49 

47

48 
59 
60

53

48

48

53 
56

66

51.5

46 
3,170

NOV.

66

63 
62
62

60 
60
7
8 
8

8

3 
8
8 

8

8 
8 
9

78

74

90

78 
70

78.6

60 
4,680

DEC.

74

84 
82
80

74 
60
46 
40 
46

52

54

62

62 
60 
60

62

56

48

48 
48

50

40 
3,650

JAN.

52

58 
60
70 

70

70 
70 
70

70

65

65

65 
65 
65

65

65

65

65

52 
3,990

FEB.

65

65

65

65 
70

65

65

70

70 
65 
70

70

70

_____

_____

65 
3,700

MAR.

70

65

70

70 
70

65

70

70

60 
60

70

100

95

85

60 
4,630

»PR.

90

150

340

400 
580

780

1,100

2,200 
2.450

2,500

2,530

2,230

_____

90 
83.840

MAY

1,670

1,140

819

677 
609

513

447

480

386

341

300

290

290 
35,880

JUNE

303

400

532

369 
335

308

288

209

201

18B

175

150

    ~

143 
16,780

JULY

139

1^5

177

1*1 
140

137

137

244

182

161

146

269

422

181

135 
11,110

AUG.

489

534

428

406 
391 
369

323

242

243

179

165

123

115

91

277

91 
17,010

SEPT.

103

110

94

86 
108
116
110 
102

93

83 
82
74

68 

75

109

115

117

140

     

101

67 
5,990

MEAN 93.7 AC-FT 68,030



RED RIVER OF THE NORTH BASIN

5-0596. Maple River near Hope, N. Dak.

Location. Lat 47°19' , long 97°47', in NW^NW^ sec.4, T.144 N. , R.56 W. , 100 ft downstream from box 
culvert on State Highway 38, about 150 yards east of the intersection of State Highways 32 and 38, 
and 3 miles west of Hope.

Drainage area. 22.4 sq mi.

Records available. October 1964 to September 1965.

Gage. Water-stage recorder.

Extremes.--Maximum discharge during water year 1965, 575 cfs Apr. 10 (gage height, 4.43 ft); no flow 
for long periods.

1964-65: Maximum discharge, 575 cfs Apr. 10, 1965 (gage height, 4.43 ft); no flow for long 
periods in each year.

Remarks. Records good.

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
AC -FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

JAN.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0------

0
0
0
0
0

MAR.

0
0
0
0
0

1.0
5.0

20
15
10

5.0
2.0
1.0

.50
2.0

.20

.10

.10

.10

. 10

. 10

.10
. 10
. 10
.10

.10

.10

.10

.10
5.0

10

76.20
2.46

20
0

151

APR.

15
20

0
0
5

0
0
5
5

2 5

3 5
1 5

2
Q

2

6.8
5.1
3.8
3.0
2.3

2.2
1.8
1.4
1.1

.75

.63

.55

.43

.32

.26

1,258.44
41.9

345
.26

2,500

MAY

.26

.28

.28

.24

.32

.55
1.2
1.1
1.1
1.1

.80

.63

.47

.43

.59

.51

.43

.40

.34

.28

.24

.17

.17

.30

.51

.47

.71
1.3
1.4
1.1
.95

18.63
.60
1.4
.17

37

JUNE

.75

.90
1.0
.95
.80

1.5
1.2
1.0

.75

.51

.32

.24

.15

.08

.05

.01
0
0
0
0

0
0
0
0
0

.07
4.9

10
6.4

8

33.38
1.11

10
0

66

JULY

.85

.28

.19

.17

.15

.08

.03

.06

.08

.05

.01

.42
5.9

55
31

19
11
5.5
3.0
2.7

2.8
17
37
20
32

18
10
5.1
2.8

1.1

283.07
9.13

55
.01
Sol

AUQ.

.51

.3

.2

.2

.1

.1

.1

.0

.0

. 0

.0

.0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

1.94
.06
.51

0
3.8

SEPT.

0
0
0

.06

.02

.02

.02

.01
0

.06

.34

.37

.32

.30

.32

.47

.90

.95

1.4
1.7

1.8
1.8
1.8
1.5
1.2

.85

.75

.75
1.4
2.3

21.41
.71
2.3

0
42

CAL YR 1964: TOTAL MEAN MAX MIN AC-FT 
WAT YR 1965: TOTAL 1,693.07 MEAN 4.63 MAX 345 MIN 0 AC-FT 3,360



RED RIVER OP THE NORTH BASIN

5-0597. Maple River near Enderlin, H. Dak.

Location. Lat 46°37'10", long 97°34'20", on west line of sec.2, T.136 N. , R.55 W. , on right bank 
25 ft downstream from county highway bridge, 1 mile downstream from South Branch, and l£ miles 
east of Enderlin.

Drainage area. 843 sq mi, of which about 47 sq mi is probably noncontributing.

Records available. May 1956 to September 1965.

Gage.--Water-stage recorder. Prior to Sept. 20, 1956, wire-weight gage at site 25 ft upstream.

Average discharge. 9 years, 25.1 cfs (18,170 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (*) and peak discharges above base (100 cfs, revised), water years 1961-65

Date

Dec. 1, 961
Mar. 4, 961

Mar. 28, 962
Apr. 5, 962
May 17, 962
May 23, 1963
June 16, 196E

Time

1500
2300

-
0830
0800
0900
1650

Discharge

_
* 39

950
1,050

170
236
266

Gage
height

a 4.44
a 3.78

-
8.33
5.02
5.51
5.71

Date

July 4, 1962
July 6, 1962
July 19, 1962
Aug. 11, 1962

Apr. 6, 1963
Apr. 9, 1963
June 28, 1963

Time

0445
0830
2030
1300

2400
2400
1700

Discharge

1,300
1,220
1,220

* 1,630

* 280
164
109

Gage 
height

8.88
8.71
8.71
9.54

5.85
4.85
4.35

Date

May 6, 1964
June 9, 1964

Apr. 12, 1965
June 27, 1965
July 23, 1965
Aug. 2, 1965

Time

0530
0730

0730
2400
1730
0430

Discharge

126
* 209

* 3,390
215
127
126

Qage 
height

4.65
5.32

11.05
5.44
4.69
4.68

Annual minimum discharge, water years 1961-65
Water year

1961 
1962
1963

Date

June 21, 1961 
Nov. 3, 1961 
Sept. 29, 30, 1963

Discharge

0.70 
1.2 
1.8

Gage height

a 2.10 
2.08 

b 2.21

Water year

1964 
1965

Date

Dec. 7-9, 1963 
Mar. 1, 1965

Discharge

0.10 
1.6

Gage height

c 2.08 
2.06

a Occurred July 16, 1961 
b Occurred Aug. 4, 1963. 
c Occurred Sept. 5, 1964.

1956-65: Maximum discharge, 3,390 cfs Apr. 12, 1965 (gage height, 11.05 ft); minimum, 0.10 cfs 
Dec. 7-9, 1963; minimum gage height, 1.90 ft Oct. 5, 1956.

Remarks. Records fair.

Revisions. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PtR SECOND, WATER YEAR OCTOBER 1960 TU SEPTEMBER 1961

1 
2 
B 
4 
5

6
7 
8 
9

1

3 
4 
5

6 
7 
8 
9 
0

1
2
3
4 
5

7

9

1

ME N 
NA

AC- FT

1.5 
1.5 
1.5 
1.5

1.5
1.6 
1.6 
1.6

1.5

1.4 
1.5 
1.4

1.5
1.5 
1.5 
1.6 
1.7

1.7

1.7
1.8

1.8

1.7

1.5

1.8

98

1.4 
1.5 
1.5 
1.5

1.6
1.5
1.5 
1.5

1.6

1.5 
1.5 
1.5

1.5 
1.5
1.5 
1.5 
1.5

1.5

1.5 
1.5

1.6

1.2

1.7

88

1.4 
1.3 
1.3 
1.3

1.3
1.3
1.3 
1.3

1.3

1.3 
1.3 
1.5

1.4 
1.3 
1.3 
1.3 
1.3

1.3

1.3 
1.3

1.3

1.3

1.3

1.6

81

1.3 
1.3 
1.3 
1.3
L.3

1.4
1.4 
L.4 
1.4

1.4

1.4 
1.4 
1.4

1.4 
1.4 
1.4 
1.4 
1.4

1.4

1.4 
1.4

1.3

1.3

1.3

1.4

84

;

 

' 

' 

.
_____

1.7

80

5.0 
15 
30 
25

20
16 
13 
10

7.8

18 
16 
13

11 
11 
10 
9.0 
3.4

B.I

6.4 
5.8

7.2

4.9

4.9

30

650

4.3 
4.3 
5.7
5.8

6.2 
5.8

5.1

4.7 
5.0 
4.9

4.2
4.5 
4.5 
4.3 
4.6

4.2

6.3 
6.6

7.5

6.4

_____

7.5

317

4.7 
4.3 
3.8 
3.6

6.0 
6.2

6.8

5.8 
5.7 
5.8

5.4 
5.7 
6.0 
5.7 
5.4

4.9

3.8
3.6

3.1

2.6

2.2

6.8

291

3.2
1.8 
1.8 
1.7

1.4 
1.5

1.3

1.4 
1.4 
1.3

1.2 
1.2 
1.1 
1.2
1.1

1.0

1.2 
1.1

1.0

1.3

_____

3.2

84

.2 

.2 

.3 

.3

.5 

.4

.3

.3

.3 

.3

.3 

.3

.5

.6 

.8

.6

.6 

.8

.4

.4

.4

1.8

88

1.3 
1.4 
1.3 
1.3
1.3

1.3 
1.4

1.3

1.3 
1.2 
1.3

1.2 
2.0 
1.7 
1.3 
1.3

1.3

1.3 
1.3

1.3

1.3

1.2

2.0

82

SEPT.

L.3 
1.3 
1.3 
1.3

1.3 
1.5

1.3

1.4 
1.3 
1.2

1.2 
1.2 
l.Z 
1.5 
1.7

1.6

L.6 
1.6

1.6

1.6

     

2.4

87



RED RIVER OF THE NORTH BASIN 135

5-Q597. Maple River near Enderlln, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAK OCTOBER 1961 TU SEPTEMBER 1962

1

3

5

6
7
8
9

10

12 
13
14
15

16
IT
18

20

21
22
23
24
25

26
27
28
29
30

MAX

AC- FT

1.6

1.6

1.6

1.6
1.6
1.6
1.6
1.8

2.0 
1.9
1.9
2.8

3.5
3.0

2.2

2.2
2.1
2.0
2.0
2.1

2.2
2.1
1.9
1.9
1.7

4.5

128

1.7

1.9

1.7

1.7
1.7
1.7
1.7
1.7

1.7 
1.7
1.7
1.7

1.7
1.8

1.7

1.7
l.B
2.0
1.9
1.7

l.b
1.7
1.7
1.7
1.7

2.0

103

1.7

1.7

1.7

2.2
2.4
2.6
2.4
1.7

1.6 
1.6
l.b
1.6

1.6
1.0

l.b

l.b
1.6
1.6
1.6
1.6

l.b
1.6
1.6
1.6
1.6

2.6

106

1.5

1.5

1.6

1.5
1.5
2.0
1.9
1.8

1.8 
1.8
1.8
1.8

1.8
1.8

1.8

1.8
1.8
1.8
1.8
1.8

1.8
1.8
1.8
1.8
1.8

2.0

108

1.8

1.8

1.8

1.5
1.5
1.5
1.5
1.5

1.5 
1.5
1.5
1.6

2.1
I. 4

1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.6

     
     

2.2

1.6

l.b

1.6

1.6
1.6
l.b
1.6
1.6

10 
20
18
16

10
5.4

20

11'2.4

2.0
1.9
2.0

13
350
650
250
160

270

545

923

723
557
472
332
301

275 
274
248
216

194
178 
160

108

89
70
58
46
36

31
27
24
23
22

MAY

20

15

16

14
12
12
12
11

11 
12
14
24

42
120 
81

44

42
85

197
132
95

83
76
72
67
61

JUNE

40

32

31

27
26
26
25
38

36 
23
17
15

124
219 
129

77

62
48
38
27
21

16
13
12
11
8.6

JULY

10

287

436

901
1,080

771
660
646

402 
318
262
256

242
212 
183

950

569
404
319
262
206

174
146
121
110
98

404

A'JG.

75

62

45

42
36
32
29
35

755 
495
360
309

240
176 
130
100 
80

66
59
50
40
33

27
25
20
18
17

152

SEPT.

16

15

15

15
13
22
53
65

42
30
22
19

33
3b 
29

20

17
15
15
15
15

15
14
13
12
12

23. L

OISCHARGfc, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

&
7
8
9

10

11
12
13
14
15

16
17 
18
19 
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN 
MAX
MIN

14
14
13
12
12

15
15
14
13
13

12
12
12
12
11

11
10

9.6

10
11
10
10
9.9

9.6
9.6
9.4
9.4
9.2
9.2

351.4

9.6
0
0
0
9.4

9.9
2
I
2
2

3
3
2
1
1

11
9.9

10

9.9
8.3
9.4
8.8
8.6

B.6
8.8
9.2
9.4
9.4

     

306.7

9.4
9.2
9.2
9.4
9.9

8.1
7.7
6.0
5.4
4.8

4.4
4.0
3.8
3.6
3.6

3.6
3.6

3.6

3.6
3.8
3.6
3.4
3.4

3.4
3.2
3.2
3.0
3.0
3.0

153.1

3.0
3.0
3.2
3.4
3.2

3.0
3.0
3.0
3.2
3.2

3.0
3.0
2.8
2.8
2.8

2.6
2.6

2.4

2.4
2.4
2.2
2.2
2.2

2.2
2.0
2.0
2.0
2.0
2.0

81.8

2.0
2.2
2.4
2.6
2.8

3.0
3.4
3.2
3.2
3.0

3.0
3.0
2.8
2.8
2.8

3.0
3.2

3.6

3.4
3.4
3.4
3.4
3.4

3.4
3.2
3.2

     
     
     

85.8

3.2
3.4
3.6
3.8
4.0

4.4
4.0
3.6
3.4
3.2

3.0
2.8
2.6
2.4
2.6

2.6
2.6

2.6

5.2
7.3
8.6
9.5

11

12
9.0
7-5
8.1
7.3
6.5

154.8

5.4
7.0
7.0

10
8.1

100
239
152
116
122

92
80
72
64
57

50
43 
36
28 
23

19
t7
15
15
16

18
22
24
26
21

     

1,504.5

5
2
0
8
6

4
2
2
i
3

3
5
3
1
1

1
1 
0
9.9 
9.4

9.0
8.8
8.6
8.1
7.7

7.5
13
14
12
9.9
9.2

387.1

9.2
9.2
8.3
8.6
8.3

9.4
26
64
31
30

23
18
14
13
11

9.0
7.3 
6.6
6.5 
6.3

.1

.0

.0

.8

.2

5.2
5.0

54
28
7.5

     

44S.O

889

5.0
4.2
3.7
3.6
3.4

3.6
3.5
3.4
3.3
3.2

3.0
3.3
3.2
3.0
2.8

2.6
2.6 
2.6
2.8 
3.2

3.2
3.0
2.6
2.6
2.4

2.4
2.4
2.4
2.2
2.2
2.2

93.6 

5.0

186

2.6
2.8
2.4
2.2
2.2

2.4
2.2
2.4
2.2
2.4

2.8
2.8
3.0
3.0
2.8

2.4
2.2 
2.2
2.2 
2.2

2.4
3.2
2.6
2.6
2.8

3.0
3.0
4.0
3.0
2.6
2.4

81.0 

4.0

161

2.4
2.8
2.8
2.8
2.8

2.8
2.8
2.8
2.4
2.2

2.2
2.2
2.2
2.4
2.4

2.2
2.2 
2.2
2.2 
2.2

2.2
2.2
2.1
2.0
2.0

2.0
1.9
1.9
1.9
1.9

     

69.1 

2.8
1.9 
137

AC-FT 7,370



RED RIVER OP THE NORTH BASIN

5-0597. Maple River near Enderlin, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 196} TU SEPTEMBER l9b-<.

1
2
3

5

7 
8
9

10

12 
13
I*
15

17
18

20

21
22
23
2*
25

26
27

29
30

MEAN 
MAX 
HIM

2.0
2.1
2.2

2.2

2.2 
2.2
2.2
2.2

2.1 
2.1
1.8
2.0

2.0 
2.1

2.1

2.1
2.0
2.0
2.2
2.2

2.2
2.2

2.*
2.4

2.4 
1.8

2.4
2.4
2.4

2.4

2.4 
2.4
2.4
2.4

2.4 
2.4
2.4
2.4

2.4 
2.2

2.2

2.2
2.2
2.2
2.2
2.2

2.2
2.2

2.2
2.2

2.4

2.2
2.2
2.2

2.2

.10 

.10

.10

.50

1.3 
1.7
2.1
2.5

2.7 
2.5

2.2

2.2
2.1
2.1
2.1
2.1

2.1
2.1

2.2
2.2

2.7

i.i
2.2
2.2

2.2

2.2 
2.2
2.2
2.2

2.2 
2.2
2.2
2.2

2.2 
2.2

2.2

2.2
2.1
2.1
2.2
2.2

2.1
2.1

2.1
2.1

2.2

2.i
2.1
Z.I

2.1

2.2 
2.2
2.2
2.2

2.0 
2.0
2.0
2.0

2.0 
2.0

2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0

2.1
     

2.2

2.2
2.3
2.4

2.4

2.4 
2.4
2.!>
2.5

2.7
2.7
3.7
4.5

5.5 
5.5

4.2

3.9
3.7
3.5
.10

5,6

5.0
4.3

3.6
3.4

6.5

5.0
7.5

10

16

22 
19
21
22

20 
28
26
32

21 
22

IB

38
52
44
33
27

33
37

29
25

24.8 
52

4
3
4

6

3 
3
9
6

5 
3
2
1

1 
0

7.2

6.6
5.6
4.5
3.9
3.2

3.0
2.6

2.4
2.2

75

877

2.4
2.4
2.4

2.4

2.2
6.8

124
42

13 
9.1
7.2
5.6

6.9 
13

23

21
26
23
19
15

12
9.4

5.8
5.3

15.4 
124

914

4.5
3.9
3.?

3.2

19 
27
28
32

28 
26
24
22

13 
17

14

13
13
12
12
10

.3

.8

.1

.6

14.8 
33

912

7.5
7.5
6.9

4.2

3.2 
3.0
2.6
2.6

2.4 
2.2
2.2
2.0

2.O 
1.9

2.6

10
9.8
3.8
5.8
4.7

5.0
4.6

3.7
3.4

10

261

3.0
2.3
2.4

2.2

2.S 
3.0
3.7
3.2

2.4 
2.6
2.6
2.6

3.9 
4.5

5.3

5.6
5.8
4.7
3.7
4.2

5.0
4.7

3.7
3.7

3.62
5.8

215

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

I 
2

4
5

6
7
8

10

12 
13 
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
MAX 
MIN

OCT.

3.7

3.2
3.0

3.2
3.4
3.4

3.0

4.5 
4.2

2.8
2.8
2.8
2.8
3.0

2.8
2.8
2.8
2.8
2.8

2.8
2.8
2.8
3.4
4.5
4.5

4.5 
2.8

NOV.

4.2

4.2
3.9

3.4
3.2
3.2

7.6

3.0 
3.0

3.2
3.7
3.7
3.7
3.4

3.2
3.2
3.2
3.0
2.8

2.8
2.8
2.8
2.8
2.6

7.6 
2.6

DEC.

2.6

2.4
2.4

2.2
2.2
2.2

2.4

2.4 
2.4

3.0
3.0
2.8
2.8
2.8

2.6
2.6
2.6
3.2
3.4

3.4
3.4
3.4
3.4
3.4
3.4

3.4 
2.2

JAN.

3.4

3.4
3.4

3.4
3.7
3.7

3.7

3.4 
2.8

2.4
2.4
2.4
2.4
2.4

2.4
2.2
2.2
2.2
2.0

2.0
2.2
2.0
2.0
2.0
2.0

J.7
2.0

FES.

2.0

2.0
2.0

2.0
2.4
2.6

6.7

4.2 
4.2

2.8
2.0
1.9
1.9
3.0

3.7
2.2
1.9
1.9
1.9

1.9
1.9
1.9

     
     

6.7 
1.9

MAR.

2.0

2.0
1.9

2.0
2.2
2.2

5.7

7.0 
6.0

3.9
13
12
3.4
2.6

2.4
2.4
2.2
2.2
2.2

2.4
2.4
2.4
2.4
2.4
2.6

1.9

APR.

5.5

150
160

138
64

316

1,020

3,150 
2,660 
2,160

1,470
1,200

965
794
654

536
445
367
305
252

215
191
163
137
117

3.4

MAY

95 
80

57
49

44
40
36

37

33 
31 
31
38 

38
36
33
30
27

27
25
26
23
34

35
34
29
30
30
30

25

JUNE

29 
51

32
29

31
30
29

24

19 
19 
17
15 

14
12
11
10
9.3

8.6
7.8
7.5
7.3
7.0

6.5
51

127
53
42

____-^

6.5

JULY

31 
25

16
13

12
10
14

31

33 
26 
24
24 

20
16
13
12
10

9.9
9.1

66
77
53

41
56
53
47
88

116

9.1

AUG.

123
122

102
94

91
82
73

58

44 
38 
34
29 

26
24
22
20
18

16
15
14
26
41

30
32
30
27
23
20

48.5 

14

SEPT.

18 
17

14
13

14
12
12

11

15 
16 
27
37 

24
25
22
19
18

17
16
16
15
15

14
14
14
16
20

509
17.0 

11
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5-0600. Maple River near Mapleton, N. Dak.

Location.  Lat 46°51<40", long 97°06'10", in SW^SE^ sec.10, T.139 N., R.51 W., on left bank 25 ft 
upstream from dam, 3 miles southwest of Mapleton, and 14 miles upstream from mouth.

Drainage area.  1,450 sq mi, of which about 71 sq mi is probably noncontributing.

Records available. April 1944 to September 1965. Prior to October 1958, published as "at Mapleton".

Gage. Water-stage recorder and rubble masonry dam. Altitude of gage is about 898 ft {estimated on 
casis of comparison with gage at former site). Prior to Oct. 1, 1958, wire-weight gage at site 
3 miles downstream at different datum.

Average discharge. 21 years, 50.5 cfs (36,560 acre-ft per year), median of yearly mean discharges, 
25 cfs (18,100 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in fe<;t). 

Annual maximum discharge (*) and peak discharges above base (500 cfs), water years 19^1-65

Date

Mar. 10, 1961

Apr. 5, 1962
May 24, 1962

Time

1000

1800
0600

Discharge

* 49

* 2,740
1,300

Gage
height

1.42

12.48
9.31

Date

June 9, 1962
June 18, 1962
July 8, 1962
July 23, 1962
Aug. 14, 1962

Time

1700
0500
2300
0800
1730

Discharge

311
632

2,180
875

1,140

Gage 
height

5.64
6.54

11.39
7.75
8.84

Date

Apr. 8, 1963

Apr. 15, 1964

Apr. 12, 1965

Time

O300

2330

0100

Discharge

* 779

* 514

* 3,210

Gage
height

7.19

5.65

13.22

Annual minimum dlscharge, water years 1961-65
Water year

1961 
1962 
1963

Date

Long periods 
Many days 

do .

Discharge

0 
0 
0

Gage height

-

Water year

1964 

1965

Date

Dec. 15, 1963, to 
Mar. 12, 1964 

Mar. 5,6,19, 1965

Discharge

0.10 

.10

Gage height

a 2.99 

b 3.12
a Occurred Feb. 23, 1964. 
b Occurred Mar. 19, 1965.

1944-65: Maximum discharge, 4,840 cfs June 17, 1953 (gage height, 18.62 ft, at former site and 
datum); maximum gage height, 18.91 ft Apr. 6, 1952 (former site and datum, backwater from ice); no 
flow at times in most years.

Remarks. Records fair. Some small diversions for irrigation. 

Revisions (water years). WSP 1175: 1947(M). WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
^
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
MIN
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

   

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
o

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0.

0
0
0
0
0

0
0
0

      
      
   

0 
0
0
0
0

0
.20

1.0
5.0

10

20
30
40
46
40

38
36
34
33
35

36
35
i5
34
34

34
34
33
32
33

30
41
39
39
39
38

30.1
46
0

1>850

46 H

38
38
30
22
16

20
22
21
18
1$

14
L6
18
16
7.9

9.3
16
8
7
4

2
0
2
4
5

8
8
8
8
7

     

18.0
38

7.9
1.070

IN 0 
IN 0

16
15
14
14
13

16
16
14
15
18

18
18
19
22
36

41
40
33
26
22

20
16
13
12
9.3

9.3
7.9

' 7.0
6.0
6.0
5.0

17.3
41
5.0

1,070

AC-FT 
AC-FT

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.80

.60

.40

.20

.10

.10
0
0

0
0
0
0
0

     

1.71
5.0

0
102

27.270 
4.330

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
1.1
4.9
8.6

13

14
13
12
12
12

7.9
6.3
5.4
4.6
4.6

     

119.4 
3.98

14
0

237
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5-0600. Maple River near Mapleton, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PtR StCONO, MATER YEAR OCTOBtK 1961 TO SEPTfcMBgH 1962

1
I
3 
4 
5

6 
7 
3 
 } 
10

11 
12 
13 
14 
15

16 
17 
IB 
19 
20

21

23

25

26 
27 
28 
29 
30 
31

TOTAL

MIN 
AC- FT

4.5 
3.7 
3.3 
2.7 
2.4

1.9 
1.4 
1.2 
1.2 
1.4

4.5 
9 
0 

1 0 
1 8

6 
8 
4 
5 
8

3

6

12

10 
9.6 
8.9 
7.1 
6.5 
5.4

707.7

1.2 
1,400

.4

.9 

.0 

.0 

.0

.0 

.7 

.4 

.4 

.4

.7 

.0 

.0 

.7 

.0

.0 

.0 

.0 

.0 

.3

.3

.7

.0

.0 

.0 

.0 

.0 

.7

10 .3

.4 
01

.7 

.3 

.3

.0 

.3

.7

.0 

.7 

.0 

.4

.1

.9 

.6 

.6 

.6

.4 

.4 

.4 

.6 

.4

.4

.6

.6

.6 

.6

.2

.0

6 .6

.0 
126

.0 

.2 

.2 

.4 

.2

.70 

.70 

.90 

.30 

.10

.10 

.10 

.10 

.20 

.20

.20 

.20 

.20 

.20

.20

.20

.30

.40 

.30

.40 

.40

13.70

27

.20 

.10 

.10 

.20 

.30

.20 

.10 

.10 

.10 

.10

.10 

.10 

.10 

.10 

.10

.20 

.20 

.20 

.20 

.20

.20

.20

.20 

.20

4.80

9.5

.10 

.10

.10 
0 
0

0 
0 
0 
0 
0

0 
.40 
.10 

0
0

0 
0 
0 
0 
0

.10

.20

.30 

.30

.40 

.40

28.30

56

340 
820 

I 130 
1 800 
2 700

2 440 
1 910 
I 410 
I 220

680 
600

414 
362 
344

286

196

129 

106

80 
74

20,803

41,260

69

50 
44

38 
36 
33 
33

28 
26

88 
135

905

925 

589

174 
155

6,592

13,080

133

89 
82

75 
72 

101 
289

231 
157

498 
602

149 
122 
101

87

52 
44

5,111

10,140

44

S81 
1,490

1,690 
1,790 
2,090 
2,110

1,480 
1,040

348 
311

808 
862 
763 
585

446

248 
224

23,588

46,790

181

124 
111

99 
88 
80 
75

128 
604

553 
438

157 
128 
110 
95

82

52- 
48

8,283

16,430

38

33
30

28 
24 
26 
43

57
55

01

88 
75 
70

60 
57 
52 
48

44

39" 39

1,973

3,910

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
MAX
MIN

OCT.

39
38
36
35
34

33
33
35
34
34

36
40
39
36
35

34
29
28
28
28

28
26
26
24
23

23
22
22
22
22
22

30.5 
40
22

NOV.

23
22
23
19
22

26
25
25
28
34

39
39
38
35
33

28
26
36
33
35

25
42
30
22
22

23
23
24
26
25

.--_-

28.4 
42
19

DEC.

24
23
23
22
16

20
18
18
16
14

13
11
10
9.7
9.0

9.4
9.7
9.7

10
10

10
10
9.0
8.5
8.0

7.5
7.0
6.5
6.0
5.5
5.0

12.2 
24

5.0

JAN.

4.5
4.0
3.5
3.0
2.5

2.0
1.5
1.0
.60
.40

.20

.20

.10

.10

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.76 
4.5

0
47

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
    

0 
0 
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.20

.50
1.0
l.L
3.0
5.0

8.0
10
15
20
30

40
48
80
83
71
64

83
0

APR.

55
53
40
28
45

90
623
757
565
424

281
236
236
189
153

147
115
95
85
77

74
63
58
51
44

42
41
41
38
45

     

757
28

MAY

50
47
45
43
44

42
39
36
32
30

33
32
35
31
32

31
30
28
28
28

24
25
25
24
22

20
21
31
41
39
42

50
20

JUNE

41
41
39
38
35

30
35
47
50
52

57
68
63
54
48

43
40
35
31
28

25
24
21
18
17

14
13
13
13
13

_____

68
13

JULY

13
13
27
32
28

23
19
17
17
18

19
15
12
9.2
9.0

8.5
8.2
8.2
8.7
8.7

8.7
8.7
8.7
8.2
6.8

.8

.4

.1

.1

.1

.8

32
5.8

AUG.

5.8
5.8
5.5
5.5
5.2

4.6
4.2
4.4
4.4
4.2

4.4
5.5
4.4
4.2
4.4

4.2
4.0
3.8
3.6
3.2

3.1
5.8
6.4
6.1
6.1

1
5
9
4
4
5

19
3.1

SEPT.

1
.2
.2
.3
.8

.8

.9

.4

.6

.2

.4

.1

.0

.8

.8

.6

.5

.6

.5

.4

.1

.8

.2

.0

.80
-

16
.80 
335



RED RIVER OF THE NORTH BASIN

5-0600. Maple River near Mapleton, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PiR SECOND, WATER YEAR OCTOBtR 1963 TO SEPTEMBER 1964

DAY

1
Z
^
4
5

a
7
S
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
Z9
30 
31

MEAN
MAX
MIN

OCT.

2.2
1.9
1.7
1.4
1.2

.90

.70
l.Z
1.4
1.2

1.0
1.0
1.4
1.7
2.2

2.7
3.2
3.2
3.5
3.8

4.4
5.3
5.6
5.6
6.0

.0

.0

.3

.3

.3 

.3

3.15
6.0
.70

NOV.

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.3
5.6
5.6

5.3
5.0
3.5
4.4
5.0

6.8
6.8
6.0
5.6
6.0

4.1
5.3
5.0
5.3
4.7

4.4
4.7
5.0
4.7
4.5

5.12
6.8
3.5

DEC.

4.5
4.5
4.0
4.0
3.5

3.5
3.0
2.5
.50
.40

.30

.20

.20

.20

> .10

1.06
4.5

-

> .10

.10
-
-

>,

> .10

   

.10
-
-

MAR.

> .10

,
5.0
6.8
7.2

1
7
7
4
3

Z
2
1
9.6
6.8

9.1
7.6
6.8
5.6
5.0
4.4

5.87
17
-

5.0
8.1

14
22
58

97
100
113
144
176

180
169
107
105
238

286
199
144
106
82

85
147
I4f>
119
103

90
82
72
64
63

111
286
5.0

61
59
56
55
50

52
63
38
82
80

69
58
50
42
36

35
31
29
26
26

24
20
18
18
17

14
12
12
11
9.6
8.1

39.1
88

8.1

7.6
6.8
5.6
5.3
5.0

5.0
5.0
5.0

11
52

58
72
99
88
68

52
47
47

109
142

97
75
7L
64
55

52
49
47
42
35

49.2
142
5.0

30
27
23
20
17

17
16
14
14
13

11
11
12
18
22

26
26
25
22
21

19
18
16
15
13

12
11
10
10
11
11

17.1
30
10

11
11
12
11
11

9.1
6.4
5.0
6.0
6.4

4.7
3.5
3.5
3.5
3.8

2.9
2.7
2.4
2.2
2.2

8.6
8.1
8.1

10
14

18
21
19
16
14
11

8.65
21

2.2

9.6
8.1
7.2
6.0
4.7

4.1
3.3
3.5
3.8
3.2

2.7
2.7
2.7
2.4
2.5

2.9
2.<>
2.9
2.7
2.7

2.7
2.9
3.2
2.9
3.2

3.8
4.4
5.0
5.3
5.6

4.00
9.6
2.4

DISCHARGE. IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1964 TU SEPTEMBER 196S

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX 
MIN
AC- FT

6.3
5.2
4.5
3.6
3.6

4.5
4.5
3.0
2.8
3.0

2.8
2.6
2.8
3.3
3.0

2.8
3.3
3.8
3.8
4.2

4.5
4.5
5.2
4.8
4.5

4.2
4.2
4.2
4.5
4.8
5.2

124.0
4.00
6.3 
2.6
246

5.5
6.3
7.1
7.1
7.1

6.3
6.3
6.3
5.5
6.3

8.7
8.7
8.7
8.7

13

13
10
7.1
7.9
5.5

3.6
3.0
3.6
6.3
7.9

5.5
4.8
4.2
3.6
3.0

200.6
6.69

3.0
398

2.4
2.1
2.0
1.7
1.6

1.5
1.5
1.6
1.7
1.8

2.1
2.1
2.1
2.0
1.6

1.7
1.3
1.1
1.0
.80

.70

.60

.70

.70

.70

.80

.80

.90
1.0
1.0 
1.1

42.70
1.38

.60
85

1.2
1.3
1.3
1.4
1.4

1.5
1.4
1.5
1.5
1.5

1.4
1.4
1.4
1.4
1.3

1.3
.0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

37.2
1.20

1.0
74

1.0
.80
.70
.70
.60

.60

.60

.50

.50

.60

.60

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50
.      .
     

15.70
.56

.50
31

.60

.60

.50

.30

.10

.10

.20

.20

.20

.20

.20

.30

.30

.30

.40

.40

.40

.20

.10

.20

.20

.30

.30

.30

.30

.30

.30

.30

.40

.40

.40

9.30
.30

.10
18

.50

.60

.70

.70

.80

1.0
4.0

270
785

2,100

>800
,180
,960
,810
,680

.620
,460
.220
,890
,610

,300
,020
809
685
570

458
387
319
270
244

34,455.30
1,149

.50
68,340

219
196
174
155
136

127
114
106
97
98

88
81
78
74
73

77
75
75
72
70

64
60
60
61
64

64
65
64
61
59
59

2,866
92.5

59
5,680

59
0
0
0
8

8
3
4
7
3

0
8
4
4

41

38
35
34
32
29

Z7
25
23
22
21

20
28
31
34
33

1,271
42.4

20
2,520

|         

40
63
66
58
51

46
42
41
45
66

73
65
59
63
65

64
59
52
44
39

38
36
73
86
83

90
111
113
103
90 
78

2,002
64.6

36
3,970

70
63
68
82
87

92
94
91
88
86

82
75
70
65
59

54
49
44
42
41

36
32
29
33
35

33
34
39
46
45
40

1,804
58.2

29
3,580

38
37
34
31
23

20
19
17
15
12

13
19
21
33
41

48
63
69
75
77

73
66
60
52
44

40
37
38
37
50

1,202
40.1

12
2,380

AC-FT 87,330



RED RIVER OF THE NORTH BASIN

5-0605. Rush River at Amenta, N. Dak.

Location.--Lat 47°01', long 97°13' , in sec.24, T.141 N., R.52 W., on left bank on downstream side of 
bridge on State Highway 18, 0.6 miles north of Amenia.

Drainage area. 116 sq mi.

Records available. July 1946 to September 1965.

Gage. Water-stage recorder. Datum of gage is about 935 ft above mean sea level, datum of 1929 (from 
railroad profile). Prior to Oct. 7, 1947, staff gage at site a quarter of a mile upstream at 
datum 8.00 ft higher. Oct. 7, 1947, to Sept. 30, 1956, wire-weight gage at site 360 ft upstream 
at datum 8.00 ft higher and Oct. 1, 1956 to June 10, 1961, at datum 5.00 ft higher.

Average discharge.--19 years, 7.18 cfs (5,200 acre-ft per year); median of yearly mean discharges, 
3.8 cfs 12,800 acre-ft per year).

Extremes.--Maximums and minimums (discharge in cubic feet per second, gage height in feet).

1*) and peak discharges above base (:j cfs), water year 1961-65

Date

Mar. 1, 1961
Mar. 6, 1961

Oct. 12, 1961
Mar. 31, 1962
Apr. 5, 1962
May 21, 1962

Time

oloo
_

1800
0100
0800
1000

Discharge

_
* 25

68
_

* 150
91

Gage 
height
a 7-15
a 6.06

?.53
all. 8
a 10.30

5.88

Date

July 1, 1962
July 20, 1962

Apr. 7, 1963

Apr. 5, 1961
Apr. 16, 1961

Time

1100
0300
_

-
0202

Discharge

211
78

* 68

* 100
60

Gage 
height

7.80
6.25

5.3

a 6.7
5.05

Date

Apr. 22, 1961
May 7, 1961
June 23, 1961

Apr. 11, 1965
May 7, 1965
July 16, 1965

Tlte

2300
0800
18CO

1000
13:0
12CO

Discharge

10
28
16

* 900
96
16

Gage
height

1.6s
1.13
5.51

a 11.6
5.35
5.71

No flow for some periods in each year.
1946-65: Maximum discharge, 1,230 cfs Apr. 14, 1947; maximum gage height, 11.8 ft Mar. 31, 

1962 (backwater from ice); no flow for some periods in each year.

Remarks.--Records fair.

Revisions. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PtR SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
IT
18
19
20

21
12.
11
2*
25

26
T
a
9
0
1

TO AL
HE N
MA
MI
AC-FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0   
0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

JAN.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

FES.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
     

0
0
0
0
0

MAR.

0
0
5.0

15
20

20
20
15
12
11

10
6.7
5.0
4.8
4.4

3.3
3.2
4.4
3.9
3.2

3.4
3.6
3.4
3.2
4.0

4.8
10
8.0

15
7.0
4.4

233.7
7.54

20
0

464

APR.

3.6
2.9
.6
.5
.1

.1

.6

.0

.9

.4

.1

.8

.7

.6

.5

.3

.0

.2

.1

.0

.9

.8

.9

.8

.1

.6

.7

.4

.0

.1
  -  

8 .3
2 94

.7

.8
75

MAY

1.7
1.6
1.5
1.4
1.5

2.9
3.7
4.4
6.2
5.4

4.4
3.8
3.5
2.8
2.8

2.6
2.2
2.0
1.9
1.7

1.5
1.4
1.0
.80
.70

.60

.50

.70

.50

.40

.40

66.50
2.15
6.2
.40
132

JUNE

.40

.20
0
0
0

0
0
0
0
0

0
0
0
0
0

l.L
1.4
.80
.40
.20

0
.10

0
0
0

0
0
0
0
0

4.60
.15
1.4

0
9.1

JULY

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

AUG.

Q
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 0
0 0
0 0
0 0
0 0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

     

0
0
0
0
0

CAL YR 1960: TOTAL 2,786.40 MEAN 7.61 MAX 354 MIN 0 AC-FT 5,530



RED RIVER OP THE NORTH BASIN

5-0605. Rush River at Amenia, N. Dak. Continued

DISCHARGE, [N CUBIC FEET PtR SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

I
I
?
4
5

6
7
a
9

10

I
i
3
4
5

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
MIN
AC-FT

0
0
0
0
0

0
0
0
0
0

u
2J
40
31
15

6.2
3.8
2.4
1.7
1.4

1.2
1.0
.80
.70
.60

.50

.50

. 0

. 0

. 0

. 0

131. 0 
4. 4

0
0

260

.30

.30

.30

.30

.30

.30

.30

.30

.30

.20

.20

.20

.10

.10

.10

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

3.80 
.13
.30

0
7.5

OEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
_____

0 
0
0
0
0

MAX 4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

100
250

11.3
250

0

APR.

225
200
130
350
400

370
230
150
93
75

65
60
61
48
40

35
29
28
26
24

20
17
15
12
9.7

8.2
7.5
7.0
6.5
6.4

93.3
400
6.4

IN 0

5.B
5.6
5.4
4.9
4.3

4.0
3.5
2.5
2.5
2.4

2.3
2.2
2.6
3.2
4.2

13
23
24
20
16

13
13
40
86
74

47
30
22
17
14
13

16.8
86

2.2

AC-FT 
AC-FT

12
11
9.0
7.9
7.7

7.3
7.3
7.3
7.3
7.3

7.3
6.5
4.9
3.8
7.0

10
15
25
20
15

12
9.4
7.0
5.0
3.6

2.3
1.6
1.1
.80
.60

8.07
25

.60

1,050 
10,660

.70
1.0

23
186
10S

60
56
B7
61
48

45
36
28
24
23

29
33
31
5*
68

40
27
23
20
17

15
13
12
10
9.4 
7.9

38.6
186
.70

AUG.

.0

.0

.2

.3

.6

.0

.4

.2

.8

.6

.0
1

.2

.9

.0

.5

.1

.0

.8

.4

1.0
.80
.60
.50
.40

.40

.30

.20

.10

.10 

.10

2.76
12

.10

SEPT.

.10

.10

.10
0
0

0
0
.10
.40

3.4

11
8.2
5.4
3.8
2.5

1.7
1.3
1.0
.70
.60

.60

.50

.50

.50

.50

.40

.40

.40

.40

.30

1.50
11
0

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7' a
 j

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN

.30

.30

.30

.40

.30

.30

.30

.30

.30

.30

.30

.30

.50

.50

.50

.40

.40

.40

.40

.40

.40

.60

.80
1.0
1.0

.80

.80

.80

.80

.80

.80

15.60
.51
1.0
.30

1.0
1.5
1.5
1.5
1.5

2.0
2.5
2.6
2.7
2.6

2 ,6
2.9
3.2
3.6
3.8

3.8
3.6
3.4
3.0
2.9

2.8
2.9
2.9
2.9
2.7

2.6
2.5
2.5
2.3
2.6

     

78.9
2.63
3.8
1.0

.0

.4

.8

.4

.0

.0

.0

.0

.7

.0

.8

.6

.4

.0

.80

.60

.40

.20

.10

.10

.10

.10
0
0
0

0
0
0
0
0
0

38.50
1.24
3.8

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

  .     
     
   

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
.10
.20
.50

1.0
2.0
5.0

10
10

8.7
11
8.6
8.1
5.6
3.6

74.40
2.40

11
0

3.6
3.5
3.0
3.0
5.0

20
SO
30
25
20

16
14
13
11
9.0

8.0
7.5
7.2
7.5
7.2

6.5
5.8
4.8
4.2
3.8

3.6
3.6
3.8
3.8
3.8

     

307.2
10.2

50
3.0

IN 0 
IN 0

3.8
3.4
2.7
2.6
2.6

2.4
2.5
2.6
2.6
2.8

2.9
3.0
3.4
3.4
3.8

4.0
4.0
3.8
3.8
3.8

3.8
3.8
3.8
3.6
3.6

3.6
4.0
4.0
4.0
4.0
4.0

106.1
3.42
4.0
2.4
210

AC-FT 
AC-FT

3.6
3.2
3.2
3.0
2.9

3.0
3.6
3.8
8.1

12

8.6
7.7
7.5
6.5
6.8

6.5
4.7
3.4
2.B
2.5

2.1
2.0
2.5
1.7
1.4

1.0
.80
.70
.40
.20

    .  

116.20
3.87

12
.20
230

10,650 
1,460

.10

.20

.20

.10

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0.70
.023
.20

0
1.4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0   

0
0
0
0
0



RED RIVER OP THE NORTH BASIN

5-0605. Rush River at Amenia, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1964

1
2
3
4
5

0
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0    

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
u
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

      
   

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
.10

10
75
60

20
18
9.0
9.4
10

29
23
20
18
25

44
42
31
17
13

16
30
38
25
18

14
9.9
9.9

10
9.7_____

654.00
21.8

75
0

1,300

8.1
7.2
6.8
6.5
7.2

14
24
15
9.4
7.0

5.8
5.4
4.4
4.0
3.6

3.8
2.8
2.6
2.4
2.2

2.2
1.9
1.4
1.4
.80

.30

.20

.20

.20

.20

.20

151.20
4.88

24
.20
300

.20

.10

.10

.10

.10

.20

.20

.50
3.2

10

22
23
17
15
12

9.0
7.3
5.9
6.5
7.9

10
22
32
40
23

14
8.1
5.3
3.2
2.3

_____

305.20
10.2
40

.10
605

1.7
1.3
1.4
1.2
.70

1.0
.BO
.70
.90
.80

.90

.20

.80

.50

.20

.10

.10
0
0
0

0
o
0
0
0

0
0
0
0
0
0

13.30
.43
1.7

0
26

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.10
.10
.10
.10

.10

.10

.10

.10

.10

.10

1.00
.032
.10

0
2.0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
   -

3. 0
. 0
. 0
. 0
6.2

7.80 MEAN 3.08 MAX 75 AC-FT 2,240

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
I*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
MIN
AC-FT

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
.20
.60
.80
.80

3.70 
.12
.BO

0
7.3

.80

.80

.80

.80

.80

.60

.60

.60

.60

.BO

1.0
.90
.90
.90
.90

.80

.80

.70

.70

.60

.50

.50

.50

.50

.50

.40

.40

.40

.40

.30
     

19.80 
.66
1.0
.30
39

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

3.00 
.097
.30

0
6.0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

  -     
     
   

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0

.50

.60

.70

.80
50

100
150
300
280
300

600
400
290
195
152

104
79
56
40
30

23
21
IB
17
13

11
10
9.2
8.2
7.9

     

109
600
.50

6.8
7.6
7.6
7.7
9.2

13
60
39
23
18

21
20
15
13
16

17
25
19
14
12

10
B.O
7.7
6.3
9.6

12
12
11
9.6
9.4
9.8

15.2
60

6.8

11
12
12
11
10

10
8.4
9.4

11
7.6

4.7
3.4
2.6
2.1
1.7

1.2
.60
.70
.70
.70

.30

.20

.20

.40

.60

.60

.70
1.2
2.6
7.1

     

4.49
12

.20

9.6
8.6
5.6
3.6
2.4

2.0
1.5
1.3
1.1
1.0

.90

.90
1.1
1.2

13

40
27
14
7.0
3.7

3.0
3.4
4.9
6.2
7.4

5.6
3.7
2.4
1.6
.90
.70

5.98
40
.70

.60

.60

.50

.30

.30

.20

.20

.20

.10

.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.10

.60
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.10

.30

.60
1.3
1.7

1.7
1.7
1.3
l.l
1.0

1.0
l.l
1.3
1.5
1-9

     

.59
1.9

0

AC-FT 8,140



RED RIVER OP THE NORTH BASIN

5-0610. Buffalo River near Hawley, Minn.

Location.  Lat 46°51'00", long 96°19'45", near center of SE^ sec.14, T.139 N. , R.45 W. , near left 
downstream end of bridge on farm lane, 2 miles southwest of Hawley.

Drainage area.--322 sq mi.

Records available. March 1945 to September 1965.

Gage. Water-stage recorder. Datum of gage is 1,111.91 ft above mean sea level, datum o" 1929. 
tt-ior to Jan. 29, 1953, chain gage at bridge 1,800 ft upstream at datum 3.17 ft lower.

Average discharge. 20 years, 71.7 cfs (51,910 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

May 16, 1961 
June 10, 1962 
Aug. 12, 1963 
Apr. 19, 1964 
Apr. 11, 1965

Discharge 
(cfs)

246 
1,430 

253 
1,000 
1,250

Gage height 
(feet)

a 5.28 
9.11 

c 5.48 
8.46 

d 8.8?

Minimum

Date

Sept. 5, 1961 
Jan. 26 to Feb. 5 
Jan. 20, 1963 
Aug. 19, 20, 1964 
Dec. IT-27, 1964

Discharge 
(cfs)

7.9 
b 9.6 
b 9.0 

b 13
b 13

Gage height 
(feet)

2.55

a Maximum gage height for year, 5.60 ft Mar. 4, 1961, backwater from ice.

c Maximum gage height for year, 5.83 ft Feb. 1, backwater from ice.
d Maximum gage height for year, 9-36 ft Apr. 9, 1965, backwater from ice.

1945-65: Maximum discharge, 1,590 cfs Aug. 5, 1955 (gage height, 9.31 ft); miniimrn observed, 
6.8 cfs July 28, 1945; minimum gage height, 2.55 ft Sept. 5, 1961.

Maximum stage known, about 11.3 ft, present datum, in spring of 1921, from information by local 
resident.

Remarks.--Records good except those for winter periods, which are fair. Records of chemical analyses 
for the water year 1965 are published in reports of the Geological Survey.

Revisions (water yearsI.--WSP 1308: 1945-46(M), 1948(M).

DISCHARGE, [N CUBIC FEET PER SECOND, HATER If EAR OCTOBER 1960 TO SEPTEMBER 196 L

1
2 
3 
4
5

6
7
8 
1 

10

11
2 
3 
4
5

6
7 
8
9 
0

1
2 
3 
4

6
7

9

1

ME N 
MA
MIN

22 
22

20

19 
L9 
20

20 
20 
20 
21 
21

21 
21 
20
20 
20

20
20 
20 
20

20 
21

22

31

21.1

31 
28

25

25 

22

20 
20 
20 
22 
24

22 
20 
18
20 
22

22 
20 
20

24 
20

14

_____

14 
16

24

24 

22

0 
0 
8 
3
a

8 
6 
6
6 
4

4 
4
3

13 
13

14

15

14 
14

14

14 

14

15 
15 
15 
15 
14

14 
14 
14
14 
14

14 
14 
14

13 
13

13

14

14 
14

15

15

15 
16 
16 
15 
16

16 
15 
16

17

IB 
13

20 
25

   _-

_____

50 
80

66

69 
66 
57 
54 
55

53 
47

48

62 
59

94 
104

71

74

43 
52

57

60 
51 
47 
50 
42

34 
36

145

145 
143

141 
134

117

  -   

87
80

68

86

88

89 
94 

123 
162 
194

238 
232

204 

184

142 
128

101 
91

75

64

238

58 
55

47 

42

41

39 
40 
39 
36 
34

30 
29

25 

24

26 
26

22 
21

20

_____

61

21
20

21

17

15 
15

15
16
20 
18 
18

20 
19

16 
16

16

17 
18

15 
15

17

18

22 
14

15 
14

12 

11

10 
10

10 
9.7 
9.3 
9.3
8.8

8.5 
8.8

10 
11

L2

11 
11

10 
9.7

9.5

8.5

17
8.5

8.3 
8.3 
8.5 
8.5
9.0 

10
9.7 

10 
14

15 
17 
20 
21 
21

18 
16

14 
15

15

18 
17

15 
15

17

21
8.3

AC-FT 26,830



RED RIVER OF THE NORTH BASIN

5-0610. Buffalo River near Hawley, Minn.  Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3
4
5

7

9

1

3 
* 
5

7
a
9
0 

1
2 
3 
4 
5

6
7 
8 
9

1

ME N 
MA

16 
15 
15
14 
14

13

14

18

19 
19 
18

17 
17 
17
16 

16
16 
16 
18 
18

18 
20 
20 
19

19

20

18 
18 
17
16 
15

15

16

15

16 
18 
19

15 
17
18
17 

15
15 
14 
15 
14

15 
16 
15 
15

     

19

DEC.

5 
5 
4
4 
6

5

4

4

3 
3 
3

2 
2 
2
2 

2
2 
2 
2 
2

2 
2
2 
2

11

1 
1 
1
0 
0

0

0

0

0 
0 
0

9.8 
9.8 
9.8
9.8 

9.
9. 
9. 
9. 
9.

9. 
9. 
9. 
9.

9.

9. 
9. 
9.
9. 
9.

0

0

0

2 
2 
3

3 
3
3
3 

2
2 
2 
2 
2

2
2 
2

_____

HAR.

12 
12 
12
12 
12

12

13

14

14 
14

14 
14 
14
15 

15

17 
17 
18

20 
25 
35 
45

60

70 
85 
100

261

358

184

141

205 
176

175 
177 
181
182

2 9 
2 6 
1 0

1 6 
1 0 
1 0 
1 8

_____

153
138

102

87

79

68 
77

184 
334

370 
530 
639

48 
45 
71 
22

84

486 
425

308

276

1,120

321 
687

660 
598

319 
232 
2*3

211 
182 
161 
1*5

     

132 78 
143 73

208 68

247 61

398 55

204 104 
172 83

140 63 
126 57

109 46 
118 46 
114 44 
104 41

94 36 
87 34 
83 32 
83 31

85 29

III 6?36

SEPT.

28 
23

33 
36

30

44

48 
44

4* 
42 
3B

34
34 
36 
38 
40

40 
38 
38 
36

40.5

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEM8ER 1963

1
2

4

7 
8

10

12
13 
1*

16 
17 
18 
19 
20

21 
22 
23 
24

26

23 
29
30 
31

MEAN 
MAX

41 
41

37

36
38

39

36 
35 
36

35 
34 
32 
30 
30

30 
31 
32 
33

39

30 
30
30 
29

34.3 
41

29 
30

31

30

32

34 
34 
32

30 
30 
28 
29 
34

33 
34 
31
30

31

35

     

31.4 
36

36 
35

35

26

21

20 
20 
20

24 
20 
20 
20 
19

19 
17
20 
20

19

19

Id

23.1 
36

18 
18

18

19

19

18 
17 
L7

14 
14 
12 
11
10

9.0 
9.4 
9.4 
9.4

9.4

9.4

9.8

14.1
20

9.8 
9.6

9.4

9.4

9.4

9.4 
9.4 
9.4

9.4 
10 
10 
10 
10

10 
10   
11 
11

11

12

     

9.94

12 
12

12

15

7 
7 
8

9 
9 
0 
0 
0

4
0 

80 
100

150

160

90

47.8

85 
80

180

145

103 
93 
84

80 
87 
85 
78 
74

70 
65 
61
58

56

58

92.5

58 
56

50

50

45 
44 
45

41 
42 
41 
39
38

39 
41 
41 
38

37

125

91

54.0

130 
158

163

125

136 
121 
108

86 
77 
70 
64 
58

51 
45 
41 
37

35

35

91.9

31 
31

28

25

22 
23 
25

21 
22 
22 
23
20

18 
17 
15 
14

14

IB 
18

15

21.5

14 
24

22

17

187 
120 
85

53 
48 
45 
41 
37

32 
43 
60 
58

48

14B 
166

131

60.2 
187

122 
118

123

95 
85

56 
51 
46

41 
38 
37 
37 
36

35 
33 
32 
33

32

32 
35

60.2 
125

3,580

HAT YR 1963:



RED RIVER OF THE NORTH BASIN

5-0610. Buffalo River near Hawley, Minn.   Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1963 TO SEPTEMBtK 196*

1
2

4

7

9

12 
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15 

16
17
18 
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22 
23

25

26 
27
28 
29 
30 
31

MEAN 
MAX 
HIN

31 
30

28

27

26

26 
26

25
25 
21 
25

28

27

28 
26
24 
24 
23 
23

31 
23

22 
22

22

22

22

22 
22

20
20 
20 
19

18

17

16 
16

17 
18

23 
16

20 
19

18

16

16

14 
14

14
14 
14 
14

IS

15

15 
15

15 
15 
15

20 
14

0 M

15 
15

15

15

15

16 
16

16
16 
16 
16

16

16

16 
16

16 
16 
16

16 
15

16 
16

16

16

17

17 
17

18
18 
18 
18

19

19

21

21 
16

22 
22

23

22

23

35

24 
24

20

23

26 
25 
25

45 
20

APR.

30 
50

80

160

270

360

848 
958

788

543

382 
342

958 
30

315 
294

281

288

303

292

183 
181

156 
145

111

92 
86 
82 
78

315
78

74 
70

61

63

78

68

58 
78

107 
103

88

65 
58 
53

107 
49

48 
45

39

45

41

37

26 
24

26 
24

21 
19
19 
19 
20 
19

48 
19

19 
19

17

15

16

16

15

14 
13

18 
20

20 
19
18 
18 
19 
19

21 
13

SEPT.

22 
22

IB

18

20

20 
20

18 

19

20 
20

23 
30

48 
45
39 
36 
34

48 
17

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
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17
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21
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27
28 
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33
32 
31

31

31 
31
30 
30 
29

28 
29 
28

27

27 
26

26 
26

26

26

25

25 
25 
24

24

33 
24

26
28 
28

26

26 
25
24 
24 
25

31 
33 
34

31

29 
28

20 
18

18

17

17

16 
16 
15

34 
14

14
14 
14

14

14 
15
15 
15 
15

15 
15 
15

14

14 
13

13 
13

3

3

3

13 
13 
14

15

15 
13

15
15 
15

16

16 
16
16 
16 
16

16 
15 
15

15

15 
16

16 
17

17

18

18

18 
17 
17

16

IB 
15

16 
16

17

17
8
8 
8
7

7 
7 
7

16 
16

16 
16

16

15

14

14 
15 
15

______

18 
L4

16

16 

17

8 
8

8 
8 
9

19 
18

18

17

17

17 
17 
17

19

19 
16

34

96 

160

920

1,210 
1,210

657 

599

498

406

359 
318 
284

19

186

166

174

168 
153

144 

132

118

124

126 
131 
132

1Z7

118

JUNE

135

145

198

195 
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100 

100

102

86

81 
86 
91 
R2

77

JULY

75

64

56

53

48 
49

41 

41

43

35

33
31 
2B 
28

29

28

AUG.

29

27

28

36

33 
29

19 

17

17

21

25 
27 
25 
25

28

26.7 

17

SEPT.

26

22

21

20 
19

20 
24

39 

38

48

56

53 
49 
48 
52

19

MAX 958 AC-FT 54,890
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5-0612. Whisky Creek at Barnesville, Minn.

Location.  Lat 46°39'33", long 96°23'54", in ME^NW^ sec.29, T.137 N. , R.45 W. , on right bank 18 ft 
upstream from culvert on State Highway 34, 0.7 mile upstream from Blue Eagle Lake, and 1.0 mile 
northeast of Barnesville.

Drainage area.--62.5 sq mi, of which 25.3 sq mi contributes directly to surface runoff. 

Records available.   Annual maximums, water years 1961-64. October 1964 to September 1965.

Gage. Water-stage recorder and crest-stage gage. Altitude of gage is 1,030 ft (from topographic 
map). Prior to Oct. 6, 1964, crest-stage gage at present site and datum.

Extremes. Maximum discharges for water years 1961-65 and minimum discharge for water year 1965 are 
contained in the following table:

Water 
year

1961 
1962 
1%? 
1964 
1965

Maximum

Date

Mar. 13, 1961 
June 8, 1962 
June 1, 1963 
Apr. 15, 1961 
Apr. 9, 1965

Discharge 
(cfs)

40 
292 
236 
117 
175

Gage heigh b 
(feet)

a 5.75 
b b.52 

6.07 
4.83 

o 5.45

Minimum

Date

Aug. 24, 1965

Discharge 
(cfs)

0.10

Gage height 
Tfeet)

2.24

b Maximum gage height fo 
c Maximum gage height fo

year, 8.29 ft Mar. 28, 1962, backwater frc 
year, 7.67 ft Apr. 6, 1965 (from high wate

1961-65: Maximum discharge, 292 cfs June 8, 1962 (gage height, 6.52 ft); maximm gage height, 
8.29 ft Mar. 28, 1962 (backwater from ice).

1965: Minimum discharge, 0.10 cfs Aug. 24, 1965 (gage height, 2.24 ft).

Remarks. Records fair except those for periods of no gage-height record which are poo-'.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

3

5

6
7
8
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1
2
3
4
5

6
7
8

0

1
2
3
4
5

6
7
8

0

ME N
MA 
M1N

IN.

2.4

2.3

2.3
2.3
2.3

2.4

2.5
2.5
,2.8
2.8
3.1

3.1
2.9
^.7

2.7

2.7
2.5
2.5
2.5
2.5

2.5
2.7
2.7

4.0

2.69
4.4

.05

4.2

4.0

4.0
3.8
3.8

4.2

9.6
9.1

11
8.4
7.7

5.6
5.0
4.3

2.7

2.2
1.5
1.2
1.1
1.1

1.1
1.0
1.0

1.0

4.02
11

.07

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.80

.80

.80

.80

.80

.80

.80

.80

.80

.SO

.80

.80

.80

.80

.85
1.0

.02

. 0

. 0

. 0

.< 0
. 0

.
f
.
^
-

m
m
 

.

^
^
.
.
 

f
,
 

.

1.05
1.2

.02

1.2

1.3

1.4
1.4
1.4

1.4

1.4
1.4
1.4
1.4
1.4

1.4
1.4
1.5

1.5

1.5
1.5
1.5
1.6
1.6

1.6
1.7
1.7

     

1.43
1.7

.02

l.B

1.9

1.9
2.0
2.0

2.0

2.1
2.1
2.1
2.1
2.1

2.1
2.L
2.0

2.0

2.0
2.0
2.0
2.0
2.0

2.1
2.1
2.2

2.4

2.0*
2.5

.04

5.3

73

15
55
65

50

30
00
80
70
60

50
40
36

28

24
13
13
14
15

15
15
10

6.0

53.9
170

.96

5.1

5.0

5.0
5.0
5.1

5.3

5.4
5.4
5.4
5.2
5.1

5.0
5.2
5.6

7.8

0
2
4
6
8

6
4
2

8.8

8.12
18

.15

24

21

51
64
52

15

11
9.1
9.4

11
7.8

5.7
4.5
3.3

2.4

2.4
i.a
1.6
1.2
1.6

2.0
9.4
a. 5

3.8

14.1
64

.25

2.8 
1.8

1.1

1.1
1.5
3.0

4.5

4.0
5.7

10
7.2
5.1

6.0
4.5
3.3

1.5

5.7
9.7
8.8
5.7
3.8

2.2
1.5
1.2

1.0

3.76
10 

1.0

.07

.2 

.4

.1

.0

.1

.0

1.2

.50

.40

.30

.20

.20

.30

.20

.30

.20

.20

.20

.20

.20

.80

.1

.2

.0

.8

.76
1.8 
.20

.01

1.5 
1.1

.30

.90

.90

.80

.80

1.2
6.6
8.8

10
12

12
16
14

8.1

7.2
11
13
13
10

7.8
6.0
5.4

19

211.10 
7.04

19
.80
.11 
.13

Note. No gage-height ord Jan. 29 to Feb. 28, Apr. 2-6, 8-14.
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5-0615. South Branch Buffalo River at Sabln, Minn.

Location. Lat 46°46'20", long 96°37'40", In SW^SWi see.9, T.138 N., R.47 W., near center of span on 
  downstream side of highway bridge, 0.3 mile downstream from Stony Creek (revised) anl 1 mile east 

of Sabin.

Drainage area. 522 sq mi.

Records available.--March 1945 to September 1965.

Gage. Wire-weight gage read once or twice daily. Datum of gage is 902.39 ft above mean sea level, 
datum of 1929 (levels by Soil Conservation Service). Prior to Aug. 17, 1948, at site 1 mile down 
stream at different datum. Aug. 17, 1948, to July 26, 1965, chain gage at present site and datum.

Average discharge. 20 years, 55.6 cfs (40,250 acre-ft per year).

Extreme s.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date_

May 18, 1961 
June 9, 1962 
June 4, 1963 
Apr. 17, 1964 
Apr. 11, 1965

Discharge 
(cfs)

248 
6,340 
1,420 

796 
4,130

Gage height 
(feet)

9.09 
17.04 
13.20 
11.72 

a 15.96

Minimum

Date

Long periods

do , 
do.

Discharge 
(cfs)

0 
0 
0 
0 
0

Gage height 
(feet)

1

gage height fo 16.29 ft Apr. 8, 1965, fr

1945-65: Maximum discharge, 6,340 cfs June 9, 1962 (gage height, 17.04 ft); no flow for many 
days in most years.

Remarks .   Records fair. Records of chemical analyses for bhe water year 1965 are published in 
reports of the Geological Survey.

Revisions (water year).  WSP 1308: 1949 (M).

DISCHARGE, IN CUBIC FEE! PER SECOND, HATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
3
4
5

6
7
8

LO

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN

HIN
AC- FT

1.3
.BO

3.1
5.2
2.0

2.7
4.0
4.3

3.5

4.1
4.1
4.1
4.6
5.7

5.7
5.0
4.6
5.2
5.7

5.7
4.7
4.0
4.6
4.6

4.6
5.7
4.9
5.3
8.2
9.7

142.00 
4.58 
9.7
.80
282

9.8
9.7
9.5

12
11

10
8.4
7.6

5.0

4.5
4.5
4.5
5.0
5.0

4.5
4.0
4.0
4.0
4.5

5.0
4.5
4.5
4.5
4.5

4.0
3.0
2.0
1.0
.50

     

167.50 
5.58 

12
.50
332

.20
0
0
0
0

0
0
0

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0.20 
.007 
.20

0
.4

0
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0 
0
0
0

0
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

.10

.50

.10

.10

.20

4.0
10
15

     
     
   

1.07

0

30
40
60
90

100

120
120
100
85 
70

60
55
50
40
35

35
40
50
55
60

70
78
80

100
125

128
111
88
88
72
88

74.9

30

68
61
54
49
43

38
38
41
43 
37

35
34
33
33
33

31
30
50
56
60

61
64
73
84
98

17
46
39
46
60

     

6-5.2

30

86
67
60
48
44

43
49
55
63 
73

70
67
70
93

122

157
216
221
184
138

105
79
64
53
43

35
29
25
22
20
16

78.2

16

.8

.B

.9

.0 

.8

.7

.6

.6

.1

.0

.6

.6

.6

.6

.4

.4

.6

.5

.5

.3

.3

.8

.9

.1

.0
     

5.55

2.3

.9

.8

.

.
 

.
m  ' 

. 0

.

. 0

.
f
. 0

f
.<
,
.
 
.
.
.
.
-
m
.
.
.
.
.1

.97 
3.5
.60

3.6
4.0
3.7
3.7
3.7

4.3
4.7
4.9
5.2 
4.7

3.5
2.9
2.3
1.4
1.0

.80

.90

.70
1.1
1.1

.80

.60

.50

.30

.50

.50

.50

.80

.70

.90

.70

2.10 
5.2
.30

.50

.40

.60

.30

.70

.50

.70
L.O
1.1
L.6

L.6
2.5
3.2
4.4
5.7

8.9
10
11
1L
11

11
10
9.3
8.4
7.9

7.4
6.9
6.5
6.2
5.7

     

5.22 
11

.40

CAL YR 1960: TOTAL 17,933.80 MEAN 49.0 MAX 960 HIN 0 AC-FT 35,570



RED RIVER OP THE NORTH BASIN

5-0615. South Branch Buffalo River at Sabln, Minn.--Continued

DISCHARGE, IN CUBIC FfcET PER SECOND. W4TER YtAR OCTOBER 1961 TU SEPTEMBER 1962

1
2 
3 
<t

7 
8 
1

1 
2 
3 
<>
5

7
a
9

1 
2 
3

5

6
7 
8

0

ME N

MIN

WAT YR

5.7 
6.7 
6.4 
5.3

6.5
a. * 
a.a

9.1
0
1
2
3

2
2 
2

1 
0 
9.5

8.6

8.2 
8.1 
7.6

7.4

277.3
8.95

5.3

7.4 
7.4 
7.0 
5.5

4.4 
4.6 
4.8

5.4
6.0 
3.0 
7.5
7.5

7.5 
7.5 
7.0

6.8 
6.8 
6.6

b.4

6.2 
6.2 
6.2

6.0

6.33

4.2

5.5 
5.0 
5.2 
5.5

5.0 
5.0 
4.8

4.2
4.0 
3.8 
3.2
2.6

2.2 
2.2 
2.0

1.6 
1.2 
1.2

1.0

.HO 

.80 

.60

.60

2.39

.50

.40 

.30 

.20 

.20

.20 

.20 

.20

.20 

.20 

.10 

.10

.10

0
0 
0

0 
0
0

0

0 
0 
0

0

.10

0

0 
0 
0 
0

0 
0 
0

0 
0 
0 
0
0

0 
0 
0

0 
0 
0

0

0 
0 
0

  

0 
0

0

MAR.

0 
0 
0 
0

0
0 
0

0 
0 
0 
0
0

0 
0 
0

0 
0 
0

0

0
0 
0

0

0 
0

0

APR.

0
0 
0 
0

1,000 
900 
600

510 
480 
500

751

628 
530 
428

220 
176 
154

122

105 
102 
106

146

10,611 
354

0

IN 0

158 
175 
171 
137

77 
65 
59

52 
50 
48

77
200 
572

1,520 
1,190 
1,500

2,700

1,760 
1,050 

756

520

17,982 
580

47

AC-FT

418 
376 
309 
247

159 
376 

3,940

4,240 
3,010 
1,770

1,400 
1,740 
1,380

698 
550 
451

297

236 
185 
148

97

32,040 
1,068

97

143,200

92 
92 

122 
220

720 
1,150 
1,040

512 
329 
218

96 
81
88

115 
125 
135

143

100 
72
60

56

7,964 
257

44

57 
67 
64 
60

153 
87 
40

too
250 
370

76 
55 
35

23 
20 
18

14

1 
.1
.8

.4

2,441.5 
78.8

4.0

SEPT.

4.0 
4.0 
4.0 
4.0

4.3 
6.4 
7.2

33 
42 
42

28 
30 
25

19 
18 
16

18

20 
24 
24

24

582.4 
19.4

4.U

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTUBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

ME N 
MA
MIN

6
7

7
8
8
8
8
8

20 8 
6
5

19
18
19
19
18

18
20
22
26
32

41
42
42
42
40

39
38
36
38
38

36
34
32
32
34

35
34
32
30
30

31.2 
42
18

31
30
31
30
28

22
20
18
14
10

4.0
6.0
4.0
3.5
3.2

3.0
2.8
2.6
2.4
2.2

2.0
2.0
1.9
1.8
1.6

1.4
l.Z
1.0
.80
.60
.40

9.11
31
.40 
560

.20

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.013
.20

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

    N  
   

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.10

.20

.50
1.0
2.0

5.0
10
40

150
220

200
190
150
115
110
90

41.4

0

80
70
60
45
55

150
324
315
287
196

89
72
68
65
59

58
56
63
56
55

50
45
41
40
37

40
44
46
46
55

88.9

37

57
50
46
44
42

39
38
38
41
45

45
45
46
53
54

60
65

120
170
137

95
70
56
54
50

60
170
238
334
385
318

98.9

38

330
521
965

1,330
910

669
553
490
482
422

339
315
282
232
200

170
130
100

3
2

4
8
2
8
7

2
0
8
6
4

294

14

.9

.6

.0

.0

.0

.0

.5

.4

.9

.9

.0

.2

.4

.6

.4

.8

.2

.2

.2

.1

.5

.6

.7

5.36

1.1

1.8
2.6
3.2
3.8
4.6

1.7
1.6
1.6
2.1
1.7

3.0
4.4
4.1
6.9
7.2

8.4
B.4
4.6
2.4
1.7

5.5
5.8
3.B
6.0
9.0

12
15
0
7
8 
0

.61

1.6

48
48
49
54
57

58
54
44
37
30

24
20
16
12
10

8.2
.4
.9
.2
.1

.5

.0

.5

.0

.8

.4

.8

.4

.0
4.7

658.9 
22.0 

58
4.7



RED RIVER OF THE NORTH BASIN

5-0615. South Branch Buffalo River at Sabin, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2
3
*
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
2B
29
30 
31

TOTAL
MEAN 
MAX
MIN 
AC- FT

4.3
4.1
3.2
3.6
3.7

2.4
2.4
5.5
3.0
2.7

4.4
5.5
6.5
5.5
4.9

7.6
C..5
7.4
6.9
7.5

8.2
7.6
B.9
8.9

11

9.5
8.4
7.4
8.1

13 
6.5

0.29 
13

2.4

5.2
6.2
4.9
6.0
6.4

6.9
8.1
7.0
7.6
8.4

8.1
7.2
7.5
7.4
7.5

7.2
7.0
S.I
8.0
8.0

9.0
8.5
8.5
8.0
8.0

8.2
8.5
8.0
7.8
7.6

7.49
9.0
4.9
446

7.2
7.0
6.5
6.5
6.5

6.2
Q.O
5.5
5.0
4.5

4.0
3.5
3.0
2.5
2.0

1.5
1.0
.50
.10
.10

.10
0
0
0
0

0
0
0
0
0
0

2.55
7.2

0
157

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0 
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0_____

0 
0 
0
0
0

0
0
0
0
0

0
0
0
.10
.50

1.0
4.0
8.0
8.0

10

12
6.0
5.0
5.0
4.0

4.0
4.0
4.0
4.0
5.0

5.0
5.5
6.0
6.5
6.9
7.5

12
0

8.0
10
20

100
350

500
480
440
410
360

300
241
230
226
401

658
780
714
540
401

353
415
478
468
383

292
241
220
204
191

8.0

59
40
30
21
23

31
55
99
33
B6

53
10
0
3
2

0
B
6
B
3

30
24
21
19
16

14
12
11
8.6
8.2
6.5

' 79.0

6.5

6.9
5.2
5.2
4.7
4.7

3.8
3.8
3.6
4.4
5.2

7.2
13
12
9.8
9.3

7.2
8.6
8.9

16
53

100
132
132
100
76

55
42
29
24
19

30.1

3.6

15
11
9.2
7.2
6.9

5.2
4.6
4.3
.8
.2

.5

.5
1
8.9
7.9

5.2
4.3
2.7
2.9
3.6

2.5
2.2
2.0
1.7
1.7

1.3
1.5
1.9
2.3
1.7
2.3

1.3

3.6
5.0
6.2
6.2
4.3

3.5
l.B
2.0
2.6
3.7

2.4
4.6
4.3
3.5
2.8

2.2
1.6
1.3
1.7
2.0

3.7
4.1
9.3

13
12

11
10
9.0
B.O
6.5 
5.3

1.6

SEPT.

7.2
5.8
5.2
5.2
5.0

4.5
4.1
6.7
10
14

13
11
7.0
4.9
3.7

4.3
2.9
3.4
3.0
3.6

3.0
3.1
4.4
5.3
7.4

8.4
16
17
14
10

2.9

DISCHARGE, IN CUBIC FEET PER SECOND, HATER /EAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN 
AC- FT

8.1
5.7
5.2
5.7
6.0

4.7
4.9
2.9
4.7
4.1

5.7
6.7
7.0
7.4
7.6

7.9
7.7
7.6
7.7
7.4

7.4
6.9
.7
.7
.2

.2

.7

.3

.4

.2
6.0

193.4 
6.24
8.1
2.9

8.0
0

.0

7.5
6.4
5.6
5.2
4.7

4.2
3.5
3.0
2.2
1.6

      

309.9 
10.3

21
1.6
615

1.2
.80
.50
.30
.30

.30

.20

.20

.20

.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

4.20 
.14
1.2

0
8.3

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
o
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

 .     
      
    

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
.10
.40
.70
.90

.063
.90

0
4.2

1.0
1.1
1.3
2.5

15

80
500

2,750
3,100
3,350

3,850
3,150
1,910
1,150

887

733
sao
443
350
285

239
208
181
156
135

114
97
8B
78
72

     

817
3,850

1.0
48,610

67
60
58
56
55

51
54
63
60
55

55
49
5
4
4

9
5
7

82
75

62
50
46
45
54

73
92
98
92
84
74

62.4
98
44

3,840

67
75
76
83
94

113
146
312
363
384

310
197
123
94
77

70
56
46
38
34

29
25
21
18
16

14
17
18
29
27

     

99.1
384
14

25
22
IB
16
14

13
12
13
12
13

16
19
20
-0
23

24
23
23
22
21

28
38
72
67
45

34
29
27
27
32
32

25.8
72
12

33
29
25
21
40

40
36
35
41
34

13
9.8
7.2
6.2
5.0

3.7
2.7
2.2
1.8
2.0

5.0
B.4
8.6
7.0
6.4

4.4
3.4
3.0
3.1
4.9
4.9

14.4
41

1.8

.9

.6

.5

.7

.2

.6

.1

.4

.6

.4

.4

.8

.6

.3
12

12
8
0
7
7

8
1
3
6
8

1
5

44
43
48

     

18.2
48
1.4



RED RIVER OP THE NORTH BASIN

5-0620. Buffalo River near Dllworth, Minn.

'40", long 9S°39'40", In SW^SE^ sec,6, T.140 If. , R.47 W. , on left bank 4i miles 
;nes, 6j miles northeast of Dllworth, and 9 miles downstream fron South Branch.

LocatIon.--Lat 46°57 
southeast of Krag:

Drainage area.  1,040 sq ml, approximately.

Records available.--March 1931 to September 1965. Monthly discharge only for some periods, pub- 
llshed In WSP 1308.

Gage.--Water-stage recorder. Altitude of gage Is 870 ft (from topographic map). Prior to Apr. 5, 
1937, chain gage at same site and datum.

Average discharge. 34 years, 119 cfs (86,150 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained In the following

Water 
year

1961 
1962 
1963 
196"! 
1965

Maximum

Date

May 19, 1961 
June 11, 1962 
June 7, 1963 
Apr. 22, 196t 
Apr. 11, 1965

Discharge 
(oft)

1480 
6,140 
1,300 
1,740 
5,960

Gage height 
(feet )

9.90 
23.56 
14.76 
16.40 

b 23.37

Minimum

Date

Aug. 17, 1961 
Jan. 30 to Feb. 3 
Jan. 25 to Feb. 3 
Aug. 20, 1964 

(c)

Discharge 
(eft)

5.1 
a 9.2 
a 5.8 
10 

a 14

Gage height 
(feet)

1.67 

1.98

a Minimum daily.

c Dec. 1-5, 20-30, 1964.

1931-65: Maximum discharge, 6,140 cfs June 11, 1962 (gage height, 23.56 ft); no flow at times 
In 1936.

Remarks. Records good except those for periods of no gage-height record and those for winter per- 
TocTs, which are fair. Records of chemical analyses for the water years 1962-63 and 1965 are pub 
lished in reports of the Geological Survey.

Revisions (water years) . WSP 1308: 1931(M).

DISCHARGE, IN CUBIC FEET PER SECOND, HATER VEAR OCTOBER 1960 TO SEPTEMBER 1961

2 
3 
4

6
7

9

1
2 
3 
4
5

6
7

9
0

1
2 
3 
4

6
7 
8 
9 
0

TO AL
HE N 
MA
MIN

27 
27 
27

27 
27

27

28 
28 
28 
29
30

28 
28

26 

27
26 
26 
25

25

25 
25 
32

849

37 
25

46 
49 
49

41 
40

36

28 
24 
36 
34
34 

30

26 

30
30 
24 
22

28

IB 
16 
14

926

49
14

10 
18 
23

27 
29

29

28 
26 
24 
22
22

20

20 

18
16
16 
16

16 
16 
17

643

30 
10

18 
18 
18

18 
18

18

18 
18 
18 
18
18 

18

18 

18
18 
17 
17

16 
16 
15

15

15 
15 
15

16 
16

16

16 
16 
16

16

17

18 
18

19

15

50 
100

180 
190

180

160 
150 
140

130

140

150 
150

170 
170 
160

20

37 
18

34 
24

10

12 
13 
13

96

122

235 
247

280 
281 
264

96

195 
174

148 
161

168

1B9 
190 
221

386

448

298 
262

184 
164 
147 
128

114

89 
83

74 
68

64

58 
59 
57

50

38 
35

33
31

26 
25 
23 
23

23

26 
23

19 
20

17

16 
15 
16

20

21 
20

21 
19

18
IS 
17 
17 
l<»

15

IB 
16

12 
11

8.8

8.6 
8.2 
.8 
.8
.4

.8 

.8

.8 

.0

.2

.5 

.2 

.5

.7

.4 

.4 

.5 

.7

5.8

SERF.

6.4 
6.0 
6.9

8.8 
9.0

12

14 
17 
18 
18
20

21 
21

18 
18

18
19 
21 
2t

23
23 
22 
22 
23

485.4

6.0



RED RIVER OF THE NORTH BASIN 151

5-0620. Buffalo River near Dilworth, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TO SEPTEMBER 1962
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DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
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5-0620. Buffalo River near Dilworth, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 196*
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DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
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Rote. Ho gage-height record Aug. 28 to Sept. 27.
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5-0622. Elm River near Kelso, N. Dak.

Location. Lat 47°17', long 97°07', on west line of sec.14, T.144 N., R.51 W., on downstream side of
  highway bridge, 5 miles southwest of Kelso and 14 miles downstream from North Branch.

Drainage area. 208 sq mi (revised).

Records available.--October 1955 to September 1963 (discontinued).

gage. Water-stage recorder. Datum of gage is 887.60 ft above mean sea level, datum of 1929, Emer-
 son Crookston supplementary adjustment of 1941. Prior to Mar. 30, 1957, wire-weight gage at same 

site and datum.

Average discharge.--8 years, 2.49 cfs (1,800 acre-ffc per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (7O cfs), water years 1961-S3

Date

Mar. 7, 1961 
Mar. 18, 1961

Time

0830 
17OO

Discharge

* 9.9

Gage 
height

a 5.01 
a 4.81

Date

Apr. 5, 1962 
Apr. 8, 1962

Time

0200 
0700

Discharge

* 440

Qage
height

a 10. 20
9.51

Date

July 8, 1962 

Apr. 7, 1963

Time

1600 

2020

Discharge

200 

* 53

Qage 
height

8.07 

5.80

No flow at times in each year.
1955-63: Maximum discharge, 440 cfs Apr. 8, 1962 (gage height, 9.51 ft); maximum gage height, 

10.20 ft Apr. 5, 1962 (backwater from ice); no flow at times in each year.
Maximum stage known since 1925, about 14 ft in 1950, from information by local resident.

Remarks. Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER I960 TO SEPTEMBER 1961
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5-0622. Elm River near Kelso, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YtAR OCTOBER 1461 TU SEPTEMBER 1962
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1
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3.0
2.2
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1.5
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2.0

1.5
.30
.30
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.60
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.20

.20

.10

.10

.10

.10

.10
0

1.43

0

0
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0

0 
0
.20

12

2
1
1

.3

.9

.9

.2

.8

.8

.0
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.1

.4 
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.7

.5
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5.19

0 
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AC-FT 9,400

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TU SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

OCT.

2.7
2.6
2.5
2.1
2.1

1.9
1.8
1.8
1.7
1.6

1.4
1.4
1.2
1.1
1.1

.90

.80

.70

.70

.60

.60

.60

.50

.50

.40

.40

.20

.20

.20

.10

.10

34.50
1.11
2.7
.10
68

NOV.

0
0
0
0
0

0
0
.10
.10
.20

.20

.20

.20

.30

.40

.40

.50

.60

.60

.70

.80

.90
1.0
1.0
1.1

1.3
1.4
1.7
2.0
2.0

17.70
.59
2.0

0
35

DEC.

2.0
1.9
1.8
1.7
1.6

1.4
1.2
1.0
.80
.60

.40

.30

.20

.10

.10

.10

.10

.10

.10
0

o-
0
0
0
0

0
0
0
0
0
0

15.50
.50
2.0

0
31

0
0
0
0
0

.10

.20

.20

.20

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0.80
.026
.20

0
1.6

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

    M.  
   

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
2.0
4.0
6.0
7.2

8.0
8.0
5.5
5.0
4.0
3.5

53.2
1.72
8.0

0
106

2.5
2.0
2.2
5.0
7.1

7.1
25
34
19
13

9.0
13
19
16
13

12
12
9.2
7.3
6.5

5.7
5.2
4.2
3.4
2.5

2.0
1.8
1.8
2.0
2.5

265.0
8.83

34
1.8
526

2.3
2.2
1.8
1.4
1.1

.80

.60

.60

.50

.50

.40

.50

.60

.50

.40

.40

.90
1.3
1.3
1.4

1.4
1.6
1.2
.60
.40

.30

.60
1.0
.70
.60
.60

28.50
.92
2.3
.30
57

1.4
2.5
2.1
1.5
1.2

.80
1.1
.90
.60
.50

.40

.40

.50

.40

.20

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

14.60
.49
2.5

0
29

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
o

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
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5-0625. Wild Rice River at Twin Valley, Minn.

Location.--Lat 47°16'00", long 96°14'40", in NE£ sec.27, T.144 N., R.44 W., on left banV 100 ft 
upstream from highway bridge, three-quarters of a mile northeast of village of Twin Valley, and 
2 miles upstream from small tributary.

Drainage area. 888 sq mi.

Records available.--June 1909 to September 1917, July 1930 to September 1965. Monthly discharge 
only for some periods, published in WSP 1308.

Gage.  Water-stage recorder. Datum of gage is 1,008.16 ft above mean sea level, datum of-1929
(Corps of Engineers bench mark). June 1909 to September 1917, staff gage at site a cuarter of a 
mile downstream at different datum. July 23, 1930, to Nov. 24, 1934, chain gage at Ughway bridge 
100 ft downstream from present site at present datum. Nov. 25, 1934, to Aug. 2, 195C, water-stage 
recorder 80 ft upstream from present site at present datum.

Average discharge.--43 years, 161 cfs (J.16,600 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963

1965

Date

May 17 1961 
June 9 1962 
May 3O 1963

Apr. 12 1965

Maximum

Discharge 
(cfs)

847 
2,760 
1,680

3,160

Gage height 
(feet)

5.29 
9.83 
8.OO

d 10.48

Date

Aug. 17, 1961a 
Oct. 24, 1961 
Mar. 1-4, 1963

Aug. 22, 1965

Minimum

Discharge 
(cfs)

8.6 
IS 

b 6.4

18

Gage height 
(feet)

0.82 
1.03 

c .90

.99
About. 

b Minimum daily, 
c Occurred Sept. 27, 1963. 
d Prom floodmark.

1909-17, 1930-65: Maximum discharge, 9,200 cfs July 22, 1909 (gage height, SO.O ft, site and 
datum then in use), from rating curve extended above 3,300 cfs; minimum, 0.5 cfs Nov. 4, 1939.

Remarks.--Records good except those for periods of no gage-height record and those for winter peri- 
ods, which are poor. Flow slightly regulated by Rice Lake and many other small lakes above sta 
tion. Diurnal fluctuation caused"by operation of mill at Faith, 17 miles above station.

Revisions (water years). WSP 955: 1941. WSP 1308: 1915(M) , 1917(M).

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1 
2 
3
4 
5

6
7

9 
10

11 
12

14 
15

17 
13

21 
22
23 
24 
25

2t> 
27
28 
29

31

MEAN 
MAX

68 
65 
68
82 

104

111 
117

113

107 
107

97 
94

91 
31

59

56 
61 
57

59 
56
56
58

77

81.4 
117

80 
83 
85

68 

68

40

48 
55

70 
60

45 
50

70

50 
65 
65

60 
55
55
50

62.3
83

68

66 
70

62

60 
58

52

50 
43 
48

43 
46
44 
44

42

33

38 
38

34

34

34

34 
32 
32

32 
32

32

32

32

32

34

36

40 
40

42
42

     

     

125

90

90

128

175 
186

218 
224

136

206

150

145

121

331 
365

360 
356

393

404

     

IN 28

313 

294

664

839

708 
677

615 
579

545

415

348

AC-FT

188 

155

120

95
88

73 
74

66 
59

55

40

111.300

38

56

58

54 
49

50 
51

45

53 
50

38

56
46

52 
42

39

30 
35

35

46.1 
58

31
30

27

21 
17

14 
12

14 
12

11

10 
25

30

28 
27

23 
26

26

30 
29

20

22.2 
32

SEPT.

18 
16

15

12
14

20
40

38 
35

38

36 
38

42

40 
38

36 
35

35

38 
50

31.7 
50

It 880
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5-0625. Wild Rice River at Twin Valley, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2 
3 
4

7 
B

10 

11

13 
14

16 
17

19 
20

22 
23 
24
25

26 
27 
23
29 
30 
31

MAX
MIN

41

33 
32

34

39 
34

33

32 
32

36

36 
34

33

29

48

49 
55

61

43 
48

48

50 
43

45

42 
42

35

36

38 
38

34

30 
30

30

28 
27

26

24 
23

24

23

23 
23

28

28 
28

28
23

23 

26

26

24

26

25

24 
23

20

20

24

23

30 
33

80

95

20

'

490

327

490 
467

110

393

318

768 
912

1,350

314

934

1.880 
1,540

884 
808

426

50*

604

693

589 
545

365 
363

214

214

202

181 
175

156

161

206 
196

160

122 
114
108

88

86 
85 
83

83

81
76 
30 
81

63 
33

142

132 
122

111

100

87 
85 
91
86

85 
81

74 
68

68

40 MIN 20 AC-FT 195,800

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1961

1
2 
3

5 

6

8 
9 

10

12 
13

15

16 
17

19 
20

21
22 
23
24 
25

26
27 
28 
29
30 
31

MEAN 
MAX

71 
71 
73

73 

74

78 
76 
75

71
68

70

66 
67

68 
65

59
68 
65 
65 
70

64
61 
59 
64
62 
62

68.1 
78

61 
62 
59

58

58

62 
52 
63

84 
78

83

81 
77

68 
84

76
50 
55 
68 
82

8
8 
9 
8
8

71.6 
93

82 
78 
84

62 

60

60 
55 
50

40 
38

35

36 
37

36
34

34
32 
30 
28 
26

22
22 
20
18 
17

42.5 
84

16 
15

14 

14

14 
13 
11

9.5 
9.0

8.4

8.2 
8.1

.6 

.2

.0

.8 

.6 

.6 

.5

.5

.5 

.5

.5

.5

9.65

6.5 
6.5

6.5 

6.5

6.5 
6.5 
6.5

6.5 
6.5

6.5

6.5
6.5

6.5 
6.5

6.5
6.5 
6.5 
6.5
6.5

6.5 
6.5

     

6.50

6.4 
6.4

6.8 

8.0

12 
14 
18

22
22

26

50 
45

45 
50

55
60 
100 
130 
120

160 
180

220 
220

66.0

280 
300

400 

438

417 
424 
422

389 
369

336

253 
253 
250

246

     

325

IN 6.4

242

230

224 
228 
242

244 
242

257

244 
232 
230

913

1,480

391

1,230

1,080

908 
874 
910

757 
687

578

270 
255 
244

248

__!_

642

181

13F

125 
11T 
111

10? 
108

106

86 
8P 
7?

66

65

112

64

58

49 
46 
43

54 
45

49 

41

38 
38 
36

48

50

68

49.1

60 
63

61

52 
54 
46

46 
48

56 

59

58

38 
31 
29

34

28

28

48.2
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5-0625. Wild Rice River at Twin Valley, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2
3

5

b
7

9 
10

12
13

15 

16

18 
19

21
22 
23 
i<t

n
29 
30
31

MEAN 
MAX 
HIM

29 
24 
2*

21 

20

IT 
28

2* 
20

2B 

25

23 
26

35

31 
31

26

29 
25
27

35 
17

29 
29

26

25

29 
29

28 

29

31 
29

35 
25

30

31
30

35 
23

29
23

2t>

25

24 
23

22 

21

20 
20

19 
20

19

19 
13
18

29 
13

19 
20 
21

23

22

22 
22

22 

23

24 
25

28 
28

29

29

29 
19

29 
29

29

29

30 
30

30 

30

30
30

30 
30

30

30

30 
29

31 
32

36

33 
33

38 
40

40 

42

41 
41

42

40 
42

42

42

42 
31

50 
30

135

175 
200

350 
550

934

1,580 
1,330

1,170

1,230 
1,170

870

794

1,580 
45

721

703

768 
755

708 
632

589

543 
504

451
420 
404 
378

296

246

224

192

161

367 
519

346 
304

254

424 
927

975

760 
716

548

402

153

302

228 

232

200 
206

200 
183

136

118
110

118

104 
104

94

85 
78

74

63

43

50 
48

35
38

36 
34

28 

26

29 
24

32

26 
31

38

3D 
25

22

34

30

27 
21

33 
33

30 
23

29 

23

26 
26

23

38
44

71

67
76

21

Note. So gage-height record Dec. 21 to Jan. 28.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2

4 
5

6
7 
8 
9

11
12 
13 
14
15

16 
17

19
20

21

23
24

27

29

31

MAX 
HIM

74 
74

74 
79

75
76 
72 
75

63

66 
67

60 
57

55 
54

52

49

50

79 
49

49 
54

54 
54

53
50 
49 
52

62 
63

46

51
50

45

42

     

63 
40

38 
37

36 
35

35
35 
34 
34

33 
33

30

30 
29

29

29

28

38 
28

28 
23

23 
29

29
29
29 
3O

30 
31

35

40

39

33

37

40 
28

37

37
38

38
38 
38 
38

35

33

31

30

_____

____

38 
30

30

29 
29

30

31 
32

35

33

34

35

37

37

56

100 
156

310

1,380 
1.800

2,840

2,050

1,080

921

827

     

3,080

713

633

524 
510

550

530

744

684

640

621

606

760

532

640

827 
848

358
825 
775

682 

588

580

370

405

378

_____

866

297

230

190 
178

160
173 
215

253

187

163

128

104

83

76

323

82

61

70 
68 
7O

51
51 
43

33 

33

28

23

28

41

42

82

SEPT.

36

31

29 
32
30

29
27 
33
40
47

48 
59

62

81

98

101

112

CAL YR 1964: TOTAL 65,042 MAX 1,580

Note. Ho gage-height record Jan. 29 to Feb. 28.
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5-0640. Wild Rice River at Hendrum, Minn.

Location. Lat 47°16'05", long 96 047'50", in SEy sec.19, T.144 N., R.48 W. , near center of span on 
downstream side of highway bridge, half a mile east of Hendrum and 4 miles upstream from mouth.

Drainage area. 1,600 sq mi, approximately. 

Records available. March 1944 to September 1965.

Gage.--Wire-weight gage read once or twice dally. Datum of gage is 836.75 ft above mean sea level, 
clatum of 1929 (levels by Corps of Engineers). Prior to Aug. 2, 1949, chain gage at same site and 
datum.

Average discharge. 21 years, 216 cfs (156,400 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

May 17, 1961 
June 13, 1962 
June 3, 1963 
Apr. 23, 1964 
Apr. 14, 1965

Discharge 
(of»)

1.08O 
3,680 
1,67O 
2,690 
6,800

Gage height 
(feet)

10.66 
b 22.26 
e 13.89 

17.55 
g 29.44

Minimum

Date

Aug. 18, Sept. 8,9 
Feb. 26-28, 1962 
Feb. 28 to Mar. 4 
Dec. 23-25, 1963 
Mar. 26-31, 1965

Discharge 
(oft)

12 
c 19 
c 4.7 

c 12 
c 18

Gage height 
(feet)

a O.82 
d 1.40 
f 1.85

h 1.9O
Occurred Sept. 9, 1961. 

b Backwater from Red River of the North, 
c Minimum daily, 
d occurred Nov. 2O, 1961. 
e From floodmarks. 
f Occurred Aug. 2O, 1963.
g Maximum gage height for year, 29.52 ft Apr. 15, 1965, f: 
h Occurred Aug. 23, 1965.

floodmark, backwater from Red River of the North.

1944-65: Maximum discharge, 6,800 cfs Apr. 14, 1965 (gage height, 29.44 ft); maximum gage 
height, 29.52 ft Apr. 15, 1965 (from floodmark, backwater from Red River of the North); no flow 
for some days in 1948-49.

Remarks. Records good except those for periods of shifting-control and those for winter periods, 
which are fair. Large part of high flow diverted into Marsh River basin at overflow section 
3j miles east of Ada. Another diversion into Marsh River basin, formed l| miles southeast of 
Ada, diverted water at all stages 1947-51, after which it was closed except for small regulated 
flow diverted at same point. Amount of diversion not known. Records of chemical analyses for 
the water year 1963 are published in reports of the Geological Survey.

Revisions (water years). WSP 1728; 1958.

DISCHARGE. IN CUBIC FEET PER SECOND. riATER YEAR OCTOBER 1960 TU SEPTEMBER 1961

1

3 
4

6
7
8 
9

11

13

16 
17

20

22 
23 
24

26 
27

29 
30

MEAN

HIN

33

lot

117 
116

135

129

111

93

77 
71 
68

65

7*

97.3

64

109

106

90

80

75

BO

80

90 
80 
70

65

30

81.6

30

65

70

70

70

55

50 
50 
50

48

44

57.0

35

44

42

42

42

40

38 
36 
36

36

35

40.0

35

34

34

34

34

38

40 
40 
40

40

_____

36.2

34

200

280

250

190

180

210 
220 
220

280

260

208

50

220

204

206

206

391 
431 
462

506

517
501

304

133

333

442

410

402

808 
B22 
743

572

460

600

338

296

238

215

186
180

152

104 
101 
98

38

57

183

57

50

53

58

65

70
68

60

60 
60 
54

46

39

54.4

38

38

33

17

14

14 
15

14 
13

27 
30 
35

30 
23

18

769 
24.8

12

23

19

15 
15

12

50

46
52

49 
44

38 
38

37
42 
42

40 
42

46

1.044 
34.8

12



RED RIVER OF THE WORTH BASIN

5-0640. Wild Rice River at Hendrum, Minn. Continued

DISCHARGE! IN CUBIC FEET PER SECOND. MATbR YEAR OCTUBER 1961 TO SEPTEMBER 1962

1
2 
3 
it
5

6
7

9 
10

11

13 
14

16 
17

19 
20

21

23 
24

26 
27 
28
29 
30 
31

MEAN

MIN

47 
48 
44 
44
44

44 
44

44 

57

60 
50

38 
38

50 
50

48

40 
38

42 

46
44 
42 
41

45.5

36

42 
42 
37 
37

36

30 

40

48 
44

 55 

50

JO 
20

50

50
50

46 

35
20 
35

40.8

20

34 
34 
33 
34

30

30

30 
23

23

26 
24

24

24 
22

22

20
20 
20 
20

27.1

20

20 
20 
20 
20

24

27

28

28 
23

28

2B 
28

30

23 
28 
23

26.0

20

26 
26 
26

24

23

22

21 

20

20 
20

19

_____

22.5

19

20 
22 
22

25

24

24

28

100

33.3

20

200 
200

680

700

889

683

617

150

520 
508

500

384

840

1,760

370

1,980 
L.790

1.400

2.070

1,730

1.380

475

412 
414

997

889

749

508 
407

494

407

290 
280

313

194

317

255 
188

124

108

96

SEPT.

93
9 
8
9

9
8

175

150

119 
114

96

97 
92

      

85

MIN 19 AC-FT 280.400

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2 
3 
4

6
7

9 
10

12

14

16 
17
18 
19 
20

21

23 
24
25

26 
27
28
29 
30 
31

MEAN 
MAX

AC-FT

MAT YR

95 
93 
93 
91

94 
93

96

94

88

85 
B5
82 
79 
79

79

75 
74
73

73 
73 
72

70 
71

84.2

72 
73 
72
73

76

100

106

103

97 
03
10 
20 
15

20

80 
80
85

85 
100 
120

116

112
109 
101 
102

80

60

50

46

42
42
40 
3B 
36

34

30 
28
26

25 
24 
23

21 
20

19 
18 
17 
16

15

10

9.5

9.0 
9.0
8.5 
8.5
8.0

8.0

7.0 
6.8
6.6

6.6 
6.6 
6.5

6.5 
6.5

6.4 
6.4 
6.3 
6.2

6.2

6.0

5.8

5.8 
5.8
5.6
5.6 
5.4

5.4

5.2
5.0
5.0

4.8 
4.8 
4.7

     

4.7 
4.7 
4.7 
4.7

5.0

6.0

3.0

12 
15
15 
20 
25

40

60 
120
300

400 
420 
430

500 
520

500 
480 
500 
440

505

440

393

378 
391

358

329

294

     -

28,220

312 
313
292 
289

270

274

283

272 
272

271

259

264

1,440

22,690

1,550 
1.530 
1,610 
1.480

1.120

996

814

710

515 
455

407

330

291

     

47.770

240 
223 
210 
190

166

142

134

117

124

141 
128

119

100

79

76

130

7,970

75 
80 
70 
66

5O

55
48

61

89

56

32
30

36

35

34

79

55.0 
89

3,380

SEPT.

89 
94 
98 

107

113 
98

64
69

48

38

64

64 
64 
62

58

44

40

     

62.5 
113

3,720

Note. Shifting-control method used Oct. 1 to Nov. 5.



RED RIVER OF THE NORTH BASIN

5-0640. Wild Rice River at Hendrum, Minn.--Continued

DISCHARGE. IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1

J

5 

6

3 

10 

1
2 
3 
4
5 

6

a
9

i
2

4 
5

6 
7 
8 
9 
0 
1

HE N 
MA
MIN

29

28

24 

24

25 
21 
37

30 
29 
29
25 

22

21

26 
29

33 
33

31 
31 
31
30 
33 
33

20

36

45

33 

34

37 
34 
33

30 
26 
28
28 

28

30

30 
30

30 
30

32 
31

31

26

31

30

28 

27

25 
24 
23

20

15

14 
13

12 
12

14 
14

16

12

16

17

18 

18

13 
13 
19

19

20

20 
21

21
21

21 
22

16

22

22

22 

23

23 
23 
23

24

25

702

26

26

26 

26

26 
26 
26

27

29

40

881

48

55

30 

170

300 
440 
560

900

2,260

MAY

9*0

910

384 

364

829 
789 
747

686

S34

246

236

215

196 

190

191 
169 
223

246

703

198

198

196 

1<?4

196 
230 
2J2

245

112

129

120 

<?7

90

80

76 

76

72 
71 
69

62

58

38

24

29 
25

24

90 
24

26

29

30

30

31 
32 
33

18

33

34

35

48

42 
69

97 
26 

2,440

AC-FT 163,500

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2 
3 
4
5

6 
7 
8 
9 

1O

11 
12 
13 
14 
15

16 
17 
13 
19 
20

22 
23

25

26 
27 
28 
29 
30 
31

MEAN 
MAX 
MIN

90 
90 
89 
90 
90

92

89

88 
87 
87 
88 
87

92 
95 
100 
107 
111

109 
108

98

86 
80 
70 
70 
61 
61

90.7 
111 
61

54 
52 
54 
55

56

82 
90 
90 
92 
97

98 
100 
99 
95 
86

42

45

40 
38 
36

65.2 
100 
36

33 
32 
32 
31

31

30 
30 
30 
29 
29

29 
28 
28 
28 
27

26

26

26 
26 
26

28.8

26

26 
25 
25 
25

26

27 
28 
28 
28

23

30 
31 
32

35

35

33 
33 
32

29.T

25

32 
32 
31
31

31

33

32 
31

30

30

880 
31.4

29

28 
28 
28 
28

26

22 
21

19

18

IS 
18 
18

23.4

18

22
28

5,840

2,510 
2,070

1,660

1.430

1,020 
951

2,259

19

903 
839 
813

598

936
888

852

848

818

738 
6B4

751

522

660 
664

1,020

580 
664

941

711 
581 
509

412

732

412

363 
332

188 
188

230 
211

196 
186 
316 
316
239

126 
117

213

117

108 
108 
103

109

87 
80

61

47
43

42
40 
38 
40 
45

52 
59

68.7

38

SEPT.

56 
50 
48

48

37 
41
40

55

97 
97

91 
91 
92 

100 
105

132 
152

75.9

37
4,520



RED RIVER OF THE NORTH BASIN 161

5-0645. Red River of the North at Halstad, Minn.

Location. Lat 47°21'10", long 96°50'50", on line between sees.24 and 35, T.145 N. , R.49 W. , on left 
bank on upstream side of highway bridge, half a mile west of Halstad, 2? miles downstream from 
Wild Rice River, and at mile 375.2.

Drainage area.--21,800 sq mi, approximately (includes 3,800 sq mi in closed basins).

Records available. April 1936 to June 1937 (no winter records), April 1943 to September 1960 (spring 
and summer months only), May 1961 to September 1965.

Gage. Water-stage recorder. Datum of gage is 826.65 ft above mean sea level, datum of 1939. Prior 
To July 17, 1961, wire-weight gage at same site and datum.

Extremes . Maximum and minimum discharges for May 1961 to September 1965 are contained in the follow- 
ing table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Dabe

May 22, 1961 
June 16, 1962 
June 16, 1963 
Apr. 23, 1964 
Apr. 17, 1965

Discharge 
(cfs)

1,900 
15,900 
5,850 
7,820 

25,600

Gage height 
(feet)

6.96 
24.70 
13.14 
15.27 
35.27

Minimum

Date

Sept. 7, 1961 
Dec. 27-31, 1961 
Sept. 18, 19, 1963 
Aug. 20, 1964 
Mar. 25, 1965

Discharge 
(cfs)

133 
a 131 

266 
164 

a 225

Gage height 
(feet)

1.91

2.61 
2.06

Minimum dally.

1936-37, 194S-65: Maximum discharge, 25,600 cfs Apr. 17, 1965 (gage height, 35.27 ft); mini 
mum discharge observed, 5.4 cfs Oct. 8, 9, 13-14, 1936. 

Flood in 1897 reached a stage of about 38.5 ft.

Remarks.--Records good except those for winter periods, which are fair. Some regulation by many 
controlled lakes and reservoirs on tributaries.

Revisions (water years).--WSP 1388: 1936, 1950.

DISCHARGE, IN CUBIC FEET PER SECOND, MAY TO SEPTEMBER 1961

1

3
4
5

a
7
8
9

1
2
3
4
5

a
7
8
9
0

1
2
3
4
5

6
7

9 
0

TO AL
ME N
MA 
MIN
AC- FT

     

-

_
_
-

_
_
_
-

_
_
_
-

_
_
_
_
-

.
,880
,770
,660
,5*0

,450

,160

-

-

1,050

948
906
876

849
819
816
834

1,160
1,050

906
845
801

758
729
704
682
654

616
596
585
599
5a7

510

498

753
1,160

510

408
352
297

275
268
268
282

302
304
347
339
336

344
317
302
297
292

294
302
304
287
282

282

264

313
510

312

278
257
246

231
217
217
210

196
192
189
186
183

178
170
168
178
194

179
176
178
178
168

162

148

197
312

SEPT.

145

139
139
134

134
133
134
140

184
248
229
192
198

196
187
179
181
186

196
219
231
227
221

221

212

186
248
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5-0645. Red River of the North at Halstad, Minn. Continued

DISCHARGE* IN CUBIC FEET PER SECOND, WATER YEAK OCTOBER 1961 TO SEPTEMBER 196

I
2
J 
4 
5

7 
8 
9 

10

14 
Ib

16 
17
IB 
19
20

21 
22

24

26 

28
29 
30 
31

MEAN 
MAX 
MIN

217 
216

2L9 

217

519 
390

347

390

336 
310

273 

257

244 

233

297 
690 
192

240

260 
255

250

240

240 
235

190 

200

180

228
260 
160

160

140 
140

140

135

135 
134

131

146 
190 
1-H

133

135
135

137

141

152

138 
152 
132

160

160

170

170

170

1BO

240

520

520

a, BOO

10,400

10,500

1,800

2,720

13,500

13,900

14,600

15,800

8,981

6,781

13,801

4, BOO

1,680 

1,550

5,940 
1,550

1,570

1,350

1,130

1,040 
1,010

1,660 
1,010

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1

3 
4

6
7

9
10

11 
12
13 
14 
15

16 
17 
18
19 
20

22 
23

25

26 
27
28

JO 
31

MEAN
MAX 
MIN

982

887

914 

929
917 
914 
906

898 
898 
887
876 
868

751 
90

36

09 
96

633

592

685

708

780 

800
820 
830 
834

834

810 
800

800 
800

812

805 
780

664

637

580

580 
550

530

500 
490

460 

450

430

500

400 

380

340 
320

280 

280

270

280

320 

320

300 
300

280

     

290

320 

320

370

580

3,500

3,810

2,080 

1,950

1,530

     

1,130

1,100 

1,110

1,320

2,870

4,780

5,740 

5,820

2,780

1,690

98C-

845 
812

SOP

661

429 

423

42(- 
432

606

438

396

672
555

507 
492

322

347

381

444 
465

537

477

402

307 
292

285 
280

317

399 

396

393
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5-0645. Red River of the North at Halstad, Minn.--Continued

DISCHARGE, IN CUBIC FfcET PER SECOND, HATER YEAR OCTOBER 1963 TU SEPTEMBER 196*

1

3
4 
5

6 
7

9
10

12

21 
22

25 

28

30 
31

MEAN 
MAX 
M1N

OCT.

312 
287

304

344 
347

366

333

310

300

_____

280

245 

235

225

225

225

225 

225

     

MAR.

230 500 2,360

 

1.150

1,290

-- 

,360

8B4

841

480

369

300

183 
179

164

203 

240

453 
164

244 

208 

L96

203 

189

196 
210

255 

253

287 

302

339 
189

14,250

AC-FT 677,400

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR UCTOBER 1964 TO SEPTEMBER 1965

1
2
3 
4 
5

7 
8 
9 

10

14

16 
17
18

20

24

26 

28

MAX 
MIN

333 
328

432

390

384 
405

355

378

347 

387

379

328

364 
364

361

441

432

405

360

340

3B4 

340

280 
280

280

250

230

240

250

230

270

280

300

300 
300

290

285

255

280

265

265

265

265

255

280

300

320

300

255

240

225

880

25,600

21,700

14,200

25> 450

3,120

3,220

2.960

4,560

4,010

3,700

2,230 
2,120

1,910

2,010

1,640

1,390

1,240

864 
845

BIO 

800

760

665 
661

661

626

525 
507

510 
510

516 
513

543 
570 
619

790 

902

1,090

1,230

507

WAT VR 1965: TOTAL 780,629 MEAN 2,139 MAX 25,600 MIN 225 AC-FT 1,548,000
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5-0649. Beaver Creek near Finley, N. Dak. 

(Hydrologic bench-mark station)

Location --Lat 47°36 T , long 97°43', in NE£ sec.31, T.148 N., R.55 W., on right bank 500 ft upstream 
from bridge on county road and 7 miles northeast of Finley.

Drainage area. 160 sq mi, approximately.

Records available. October 1964 to September 1965.

Gage.--Water-stage recorder and concrete broad-crested weir. Datum of gage is 1,170.08 ft above 
mean sea level, datum of 1929.

Extremes.--Maximum discharge during water year 1965, 1,250 cfs Apr. 11 (gage height, 6.88 ft, back- 
water from ice); no flow for several months.

1964-65: Maximum discharge, 1,250 cfs Apr. 11, 1965 (gage height, 6.88 ft, backwater from 
ice); no flow for several months.

Remarks. Records good except those for winter periods, which are fair. Records of chemical analyses 
for the water year 1965 are published in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3 
4
5

6
7
8
9
0
1

0 AL 
E N
A
IN
C-FT

2.9
3.2
3.1
2.6
2.5

2.5
1.9
1.6
1.5
1.4

1.2
1.2
t.O
1.0
.BO

.80

.60

.60

.50

.50

.50

.50

.40 

.40

.40

.40

.40

.40

.40

.30

.30

35.80 
1.15
3.2
.30
71

.30

.30

.20

.20

.20

.10

.10

.10

.20

.20

.30

.30

.30

.JO

.20

.20

.20

.20

.20

.10

0
0
0 
0
0

0
0
0
0
0

4.20 
.14
.30

0
8.3

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0
0
0

    _   
   

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0

.10
2.5
6.0

20
31

30
26

180
420
650

1.020
224
183
121
86

53
40
32
25
21

17
17
14 
10
8.0

6.9
5.7
4.0
2.8
2.4

109
1,020

.10
6,460

.5

.8

.3

.5

.8

1
3
1
1

.9

.5

.2

.0

.4

.4

.5

.7

.4

.9

.5

.7

.7

.0

.0

.5

.0

.5

.5

.5

.0

6 01
30
.5
69

3.0
8.0

14
26
32

26
20
14
8.8
6.9

5.5
4.4
3.3
3.0
2.4

1.7
1.3
1.0
.80
.50

.40

.30

.20

.20

.30

.50

.60

.60

.40

6.21
32

.20
370

.40

.40

.30

.80

.10

.10
0
O
0
0

0
.80

1.0
.40
.30

.30

.30

.30

.40

.70

.1

.4

L
1

.5

.6

.7

.2

.0

.7

2.24
17
0

137

2.1
1.7
1.3
1.1
.80

.60

.40

.30

.20

.20

.10
0
0
0
0

0
0
0
0
0

0
0

0
0

1.8
.40
.20
.30
.20
.10

.38
2.1

0
23

SEPT.

.10
0
0

14
8.0

4.0
1.1
.90
.70
.60

.50

.60

.60

.80
1.2

1.3
2.1
2.1
1.5
1.3

1.1
1.2
1.3 
1.3
l.l

1.0
.80
.80

1.5
4.2

1.86
14
0

110

CAL YR 1964: TOTAL MEAN MAX HIN AC-FT
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5-0655. Goose River near Portland, N. Dak.

Location --Lat 47°32', long 97°27' , In SEvNE^ sec. 19, T.147 N. , R.53 ¥. , on left bank 75 ft upstream 
from "bridge on State Highway 18, l£ miles upstream from unnamed tributary, 4 miles downstream from 
Beaver Creek, and 5 miles northwest of Portland.

Drainage area.--517 sq mi, of which about 110 sq mi is probably noncontributing. 

Records available. --October 1939 to September 1965.

Gage .--Water-stage recorder and wooden control. Datum of gage is 967.48 ft above mean sea level, 
datum of 1929. Prior to Oct. 1, 1956, wire-weight or chain gage at site 2 miles upstream at datum
11.28 ft higher.

Average discharge. --26 years, 23.8 cfs (17,230 acre-ft per year); median of yearly mean discharges, 
12 cfs (8,690 acre-ft per year) .

Extremes . --Maxlmums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (200 cfs), water years 1961-65

Date

Mar. 10, 1961 

Apr. 8, 1962

Time

1000 

0200

Discharge

* 71 

* 1,610

Qage 
height

a 4.13 

15.39

Date

Apr. 8, 1963 

June 12, 1964

Time

1900 

1700

Discharge

* 150 

2Z1

Oage 
height

a 5.83 

6.31

Date

June 15, 1964 
June 22, 1964

Apr. 13, 1965

Time

0600 
0305

0600

Discharge

211 
* 381

* 3,740

Gage 
height

6.20 
7.96

18.22

a Backwater from Ice.

No flow for several months in each year.
1939-65: Maximum discharge, 8,090 cfs May 9, 1950; maximum gage height, 22.98 ft Apr. 18, 

May 9, 1950, former site and datum; no flow for several months in each year.

Remarks.--Records good except those for winter periods, which are fair. 

Revisions. WSP 1728; Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
M1N
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
o
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0   

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

o
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0

0
0
0
0
0
0

0
o
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
     
   

0 
0
0
0
0

0
0
0
0
.10

.70

.70

.40
5.0

55

6
9
8
8
6

2
3
6
6
4

5
7
5
2
3

5
8
6
)
5
2

400.90 
12.9

55
0

795

9.0
8.0

1
.5
.6

.2

.1

.7

.3

.4

.1

.5

.2

.7

.3

.2

.1

.70

.60

.40

.30

.30

.40
1.7
2.0

1.7
1.5
1.5
2.0
2.0

     

101.00 
3.37

10
.30
200

IN 0

1.
1.
1.

. 0

. 0

. 0
1.
1.

. 0
1.

1.
1.
1.
1.

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
0
0
0
0

21.80 
.70
1.7

0
43

AC-FT
AC-FT

0
0
0
0
0

O
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0 
0
0
0
0

12,610 
1,040

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0 
0
0
0
0
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5-0655. Goose River near Portland, If. Dak. Continued
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u
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u
u
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u
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0
0

u
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0
0

0
c
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0
0

0
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0

o
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0
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u
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0
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0
0
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0
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0
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0
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0
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u
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0
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0
u
0
0
0
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0
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0
0
0
u

0
0
J
0
0
0

0 
0
0
0
0

0
12
3!>
90

3Uu

1,020
1,440
1,460
l,0i&

328

224
\b-i
120

12t
14U
136
123
11V

107
8b
71
60 
52

4i
3t
24
25
22

_____

8,40o 
23U

L,4t>0
0

19
17
f4
13
12

10
9.2
0.7
9.2

7.7

6.9
a. 9
9.7

12
19
17
16
1-

38
82

116
140 

87

106
163
127

S2
57
49

1,283.3 
41.4

163
6.9

105
133
143
113
aj

62

52
47
iO

83

95
73
47

55
47
40
no

157

133
102

70

46

37
30
25
21
17

______

2,185 
72.8

157
17

5
5
4
3
1

1
5
3
0

<t 
1
9.2
a. 2
7.3

6.9
t>.5
e.l
O.I

u.5

5.2
5.2
5.2

4.0

3.2
2.5
l.d
1.5
1.5
1.1

279.8 
9.03

25
1.1

1.0
.60
.50
.60

3.2

.9

.8

.3

.0

.1 

.2

.4
- )

.9

.6

.2

.0

.9

.1

.3

.5

.1

.1

.80

.60

.50

.40

.30

.10

64.60 
2.08

5.2
.1C

SEPT.

0
0
.10
.20
.10

C
0
7.0
t.9 
2.9

1.8

1.5
1.0
.50

.60
1.0
1.1
.80
.50

.30

.30

.30

.10

.10
0

.60

.70

.60
_____

31.00 
1.U3
7.0

0

DISCHAKI.C, IN CU8IC ftET PbR StCCNU, HATtR YEAR GCTUaER 1962 TO SEPTEMBER 1963

 MY

1
i
J
4
5

0
7
0

9
10

1
2
3
 4

5

6
7
8
9
0

1
2
3
4
5

6
7
a
9
0
i

Tu AL
ME N
MA
Mill
AL-FT

UCI.

.30

.30

.30

.20

.20

.20

.20

.20
0
0

0
0
0
0
0

0
0
0
0
0

0
.30
.30
.40
.30

.20

.20

.20

.20

.20

.20

4.40 
.14
.4U

0
8.7

NOV.

.30

.40

.20

.20

.30

.40

.50

.50

.40

.40

.40

.50

.50

.50

.60

.60

.60

.70

.60

.70

.70

.60

.50

.40

.40

.50

.50

.60

.80
1.0

     

15.30 
.51
1.0
.20

30

UEL.

.80
1.0
1.0
. 0
. U

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. u

. 0

. 0

. 0
  u
. 0
. 0

. 0

. 0

. 0
0
0

0
0
0
0
0
0

7.60 
.25
1.0

y
15

JAN.

0
0
.10
.10
.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0.40
.013 
.10

0
.8

FEB.

0
0
0
0
c

0
0
0
0
0

0
0
0
CJ
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
      
_____

0
0 
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0

10
20
50

60
65
65
50
40
30

390
12.6 

65
0

774

140 H

APR.

25
la
15
15
55

65
HO

140
125
LUO

70
50
42
36
31

29
26
22
20
16

12
10
7.9
6.2
5.1

4.4
4.4
7.5
8.3
7.5

_____

1,053.3

140
4.4

2,090

IN 0

MAY

.8

.5

.4

.7

.7

.4

.0

.7

.7

.7

.7

.1

.8

.4

.1

.4

.7

.4

.1

.8

.8

.6

.6

.4

.4

.4

.6

.8

.4

.4

.1

7 .6

.8

.1
52

AC-FT

JUNfc

1.4
1.1

.80

.50

.40

.40

.50

.50
2.1
2.7

1.4
.90
.80
.6U
.50

.40

.20

.10

.10

.10

0
0
0

.20

.10

0
0
0
0
0

_____

15.80

2.7
0

31

3,150

JULY

0
U
0
0
0

0
0
0
0
0

1.2
7.9
5.1
3.7
2.1

1.1
.50
.20

0
0

0
0
0
0
0

0
0
0
0
0
0

21. BO

7.9
0

43

AUG.

.40

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0.50

.40
0

1.0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

      

0 
0
0
0
0
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5-0655. Goose River near Portland, N. Dak.--Continued

IN CUBIC FEET PfcR SECOND, HATER YEAR OCTUBER 19t>3 TO SEPTEMBER 1964

1
2
3
4
5

f>
7
a
9

10

u
12
13
14
15

la
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
WIN 
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
o
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
o
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0    -

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

40 M

0
.10
.20
.40

2.1

5.1
4.4
1.4
3.0

35

32
35
45

105
136

131
112
143
136
113

83
60
44
37
31

26
23
20
17
16

46.6
143

0

(N 0
IN 0

14
IB
12
12
11

10
9.2
8.8
a. 3
7.9

7.0
a. 6

.1

.4

.7

.7

.0

.7

.0

.4

.a

.a

.6

.1

.60

.30

.20

.10

.10

.10

.10

5.18
18

.10

AC-FT 
AC-FT

.10
0
0
0
0

0
0
J.4

24
11

21
197
153
106
185

1O4
67
90
6a
53

221
350
332
312
259

177
128
100

78
59

103
350

0

3,090 
10,520

67
37
30
26
22

21
19
17
la
15

12
10
8.3
7.5
6.2

5.5
4.4
3.4
2.7
2.7

l.B
1.1
.60

1.4
.80

.10
1.8
1.1
.50
.60
.30

11.1
67

.10

.30

.50

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.20

.20

.20

.20

.20

.50
1.1
.30
.20
.10

.20
1.1
.10

.10

.10

.20

.50

.80

.20

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

23
49
67
52

106

9.97
106

0

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

a
7
a
9

10

11
12
13
14
15

16
17
la
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN 
MAX
WIN 
AC-FT

6
3
2
2
1

1
1
1
1
1

.

.<

.

.
 

.

.

.

.
 

.

.(
f
 

^
.
^
.a
.a
.6

10.2

1.6
628

.4

.8

.a

.a

.8

.a

.8

.6

.6

.a

.8

.a

.8

.a

.a

f
.
.
.
. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

1.31

.50 
78

.50

.50

.40

.50

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20 

.20

.34

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10 

.10
0

.15

0

0
-0 
0
. 0
. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

0
0
0
0
0

0
0
0   
  

.068

0

0
M
0
0
0

0
. 0
. 0
. 0
. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0 

.20

.097

0

1.0
2-5
5.0

15
62

75
157
270
280
620

1,470
2,620
3,620
2,920
2,280

1,430
1,250
450
290
220

181
ISO
131
112
99

a?
75
66
5B
53

635

1.0

49
45
44
45
45

52
49
57

102
89

77
67
55
49
45

40
36
34
31
30

28
27
26
26
27

27
27
27
27
26 
26

43.1

26

25
24
24
23
21

22
22
21
23
30

30
27
26
26
23

21
19
17
16
15

14
12
11
11
9.8

9.8
18
51
23
14

21.0

9.8

11
9.B
a. 4
.1
.6

.a

.6

.a

.6
4.2

4.2
5.0
8. a
8. a
7.5

6.6
7.1
7.1
6.2
8.8

9.8
B.4

23
36
25

26
27
22
31
32
25

13.0

4.2

21
IB
1
1
1

1
1
1

.8

.3

6.2
5.4
5.4
4.6
2.8

1.2
1.2
1.2
1.0
.20

.10

.10

.10

.20

.30

.50

.60

.50
1.0 
1.2
1.2

5.45

.10

.BO

.50

.50
3.9
5.4

6.2
8.8
19
20
13

8.8
6.6
6.6
5.4
6.2

5. B
6.2
6.6
6.2
6.2

6.6
5.8
5.8
6.6
7.1

7.9
6.2
5.0
5.8 
9.3

208.80 
6.96

.50
414

CAL YR 1964S TOTAL 5,668.10 MEAN 15.5 MAX 350 HIM 0 AC-FT 11,240
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5-0665. Goose River at Hillsboro, N. Dak.

Location.  Lat 47°24'20", long 97°03'40", In NW£ sec.5, T.145 If., R.50 W. , on left bank 50 ft 
upstream from Foogman Dam In Hillsboro and 22 miles upstream from mouth.

Drainage area.--1.203 sq mi, of which about 110 sq mi is probably noneontributing.

Records available.--March 1931 to September 1965 (no winter records 1932-34). Monthly discharge 
only for some periods, published in WSP 1308.

Gage.--Water-stage recorder and masonry dam. Datum of gage is 879.52 ft above mean s?a level, datum 
of 1929. Chain gages at sites 1,000 ft downstream Mar. 17, 1931, to Mar. 20, 1935, and 600 ft 
downstream Mar. 21, 1935, to Mar. 28, 1940, at datum 11.45 ft lower. Mar. 29, -1940, to Sept. 25, 
1941, staff gage at present site and datum.

Average discharge. 32 years (1931-32, 1935-65), 48.9 cfs (35,400 acre-ft per year); median of yearly 
mean discharges, 26 cfs (18,800 acre-ft per year).

Extremes.--Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (200 cfs), water years 1961-65

Date

(a)

Apr. 9, 1962
May 17, 1962
May 25, 1962
June 12, 1962

Time

-

1010
2000
0600
1100

Discharge

» 82

* 2,350
690
552
226

Gage 
height

0.66

b 8.64
1.90
1.68
1.09

Date

Sept. 11, 1962

Apr. 8, 1963

Apr. 17, 1964
June 14, 1964

Time

1500

1300

1900
1000

Discharge

505

* 290

494
* 1,110

Gage 
height

1.61

b 1.24

2.91
3.61

Date

June 24, 1964

Apr. 13, 1965
May 7, 1965

Time

1400

1930
1200

Discharge

419

* 6,800
548

Gage 
height

2.79

14.01
2.99

Annual minimum discharge, water years 1961-65

Water year

1961 
1962 
1963

Date

Nov. 3, 1962 
(a)

Discharge

0 
.10 
.10

Gage height

0.17 
b .14

Water year

1964 
1965

Date

Long periods 
Mar. 23-26, 1965

Discharge

0 
.80

Gage height

1

Feb. 22 to Mar. 1, Sept. 12-23, 26-3O, 1963. 
b Occurred Mar. 1, 1963.

1931-65; Maximum discharge, 9,420 cfs Apr. 19, 1950; maximum gage height, 14.94 ft Apr. 19, 
1950; no flow at times.

Remarks.--Records good except those for winter periods, which are fair. 

Revisions (water years).--WSP 925: 1935-36, 1939. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN

OCT.

.10
0
0
0
0

0
0
0
0
0

0
.10
.50
.SO
.50

.50

.50

.30

.10
0

0
.10
.10

0
0

0
0
.10
.30

2.3
1.7

8.00
.26
2.3

0

.SO

.80
1.2
.80
.SO

.50

.50

.SO

.50

.50

.BO
1.2
1.2
1.7
1.7

1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.1
1.1
1.1

31.50
1.05
1.7
.50

DEC.

1.1
1.1
1.1
1.2
1.2

1.1
1.1
1.0
1.0
1.0

1.0
.0
.0
.0
.0

.0

.0

.0

.0

.0

1.0
.90
.90
.90
.90

.90

.90

.80

.80

.80

.SO

30.50
.98
1.2
.80

JAN.

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.SO

.80

.SO

.BO

.80

.80

.70

.60

.70

.60

.70

.70

.70

.70

23.80
.77
.BO
.60

.70

.70

.70

.70

.60

.60

.60

.60

.60

.70

.80

.80

.SO

.SO

.SO

.SO

.80

.70

.TO

.70

.SO

.0

.0

.0

.0

.1

.2

.5
     

22.90
.82
1.5
.60

2.0
3.0
5.0

15
30

56
70
32
70
70

ao
63
SO
72
63

60
60
60
60
63

67
65
60
56
72

65
53
46
63
56
39

1,686.0
54.4

82
2.0

3
4
4
3
2

33
35
33
29
2T

27
27
24
24
22

18
19
19
18
19

19
20
24
25
24

27
25
25
24
22

806
26.9

46
IS

22
22
22
22
21

24
25
25
25
27

27
29
27
25
25

24
22
22
20
19

18
16
15
15
14

12
11
9.9
S.8
5.9
5.9

606.5
19.6

29
5.9

AC-FT 
AC-FT

5.1
5.1
5.1
5.9
5.9

4.4
3.7
4.4
4.4
3.7

15
14
6.8
4.4
3.1

2.1
1.3
1.0
1.3
1.0

1.0
1.3
1.3
.70
.70

.40

.40

.30

.20

.20

104.20
3.47

15
.20

33,230 
6,620

.20

.10
0
0
0

0
0
0
0
0

0
0
0
.10
.10

.10

.10

.10

.10

.20

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0 

. 0

4. 0
. 6
. 0

0 
9.7

.30

.60

.70

.40

.30

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

2.50
.081
.70

0 
5.0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
.20
.40
.40

.40

.30

.30
1.6
3.1

1.6
1.0
.40
.40
.30

.30

.30

.30

.40

.40

12.10
.40
3.1

0 
24
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5-0665. Goose River at Hillsboro, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

2 
3 
4
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22

24 
25

27
28 
29 
30 
31

TOTAL

MAX 
MIN

.30 

.30 

.50 

.50

.50 

.50 

.50 

.80 
2.3

16 
la 
11 
5.9 
5.1

4.3 
2.3 
1.2 
1.2 
.SO

.SO 

.50

.50

.50 

.50 

.50 

.50

16 
.30

.10 

.30 

.50

.50 

.SO 

.80 

.SO 

.80

.SO 

.80 

.SO

.so

.80

.80 

.BO 

.SO 

.80 

.80

.SO 

.SO

.70

.70 

.70 

.70

.SO

.10

.60 

.60

.60 

.60 

.60

.60

.60 

.60 

.60 

.60

.60 

.60 

.60

.60

.60

.60

.60 

.60 

.60

.60

.60 

.60

.60 

.60

.60

.60

.60 

.60 

.60 

.60

.60 

.60 

.60

.60 

.50

.50

.50 

.50 

.50

.50

.60

.70

.60 

.60 

.60

.50

.50 

.50 

.50 

.50

.50 

.50

.50 

.50

.50

lEi:

.50

.50 

.50

.50 

.50 

.50

.50

.50 

.SO 

.SO 

.80

.50 

.50

.50

.50

1.2 
1.2 
6.8

.50

3TO 
700

1,500 
1,750 
2rl50

1,900

1,650 
1,400 
1,100 

841

505 
448

349

162

71

71

50 
48

44 
42 
38

34

31 
29 
29

38 
350

209

540 

2S8

243 
209

29 
11,010

204 
196

162 
139 
128

117

217 
192 
166

139

147

104

8B 
74

36

36

29 
26

29 
91 

117

158

SB 
68 
60

40

28

25 
20

19

12 
11

158 
11

9.9

9.9 
8.8

7.8 
5.9 
5.1

4.3

8.B 
12 
13

25 
20

15

11
9.9

S.8 
7.8

5.9 
6.4

25 
4.3

4.3 
2.9 
2.9 
2.9

2.9 
2.9 

24

482

448 
443 
266 
209

124 
94

53

36 
34

31 
29

23

499 
2.9

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8 
9

10 

11
12 
13
14 
15

16
17
IS

20

21
22
23
24
25

26
27
28
29
30

MEAN 
MAX 
MIN

OCT.

23
23
22
20
20

20
20
20

20 

20
20

20

17
16
16

13

13
13
13
1-3
11

11
11
11
11
11

11

NOV.

11
11
11
11
11

12
12
12

15
15

16

17
13
20

15

13
12
17
16
13

15
16
16
18
16

11

DEC.

7
7
7
7
3

6
5
4

10
9.0

7.0

7.0
7.0
7.0

7.0

7.0
7.0
7.0
6.0
6.0

5.0
5.0
5.0
3.0
3.0

3.0

JAN.

.0

.0

.0
1

.0

.2

.1

.0

.0

.0

.80

.80

.SO

.60

.60

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

FEB.

.40

.40

.40

.40

.40

.50

.40

.40

.40

.40

.30

.30

.30

.30

.20

.20

.10

.10

.10

.10

.10

.10

.10
     
     

.10

MAR.

.10

.20

.20

.20

.20

.20

.30

.30

.20

.20

.40

.40

.30

.30

.80

8.0
14
18
38
75

10
20
30
40
20

.10

APR.

82
66
44
33
55

58
140
240

234
187

98

88
71
66

48

42
38
36
29
29

29
28
28
28
33

28

MAY

29
29
25
25
25

23
22
23 
22

20
19

17

17
17
17

17

16
L6
13
13
13

13
13
13
13
12

12

JUNE

13
13
12
12
12

12
12
11 
12

16
13

13

12
12
11

9.9

8.8
7.8
7.8
7.8
7.8

6.8
5.9
6.8
5.9
5.9

5.9

JULY

5.
5.
4.
4.;
4.

2.
2.<
2.
I.
. 0 

4.
5.

42

36
31
28

19

15
12
9.9
8.8
7.8

5.9
5.1
5.1
2.9
2.9

.80

AUG.

1.7
2.9
3.6
2.9
2.3

1.7
1.2
.80 
.80

1.7 

5.1
5.1
5.1
4.3 
4.3

2.9
2.3
1.7

1.2

1.2
.80
.BO
.50
.30

1.2
1.7
1.7
1.2
1.2

64.60

5.1
.30

SEPT.

.80
1.2
1.7
1.2
1.2

.80

.50

. 0 

. 0

. 0 

. 0

. 0 

. 0

. 0 

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.10

.10

.10

.10

.10

10.50
.35 
1.7
.10

WAT YR 19631 TOTAL 6,211.20 MEAN 17.0 MAX 261 MIN .10 AC-FT 12,320



RED RIVER OP THE NORTH BASIN

5-0665. Goose River at Hillsboro, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATfcR YEAR OCTOBEK 1963 TO SEPTEMBER 19o*

1
2
3
4
5

(,
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

MEAN
MAX 
MIN
AC-FT

.10
0
0
0
0

0
0
0
0
0

0
0
0
.10
.10

.20

.20

.20

.10

.20

.80

.50

.30
7.2
5.0

3.5
2.6
1.0
1.3
1.3
1.3

.86
7.2

0
53

1.3
1.3
.50

0
0

.40

.40

.40

.40

.40

.50

.50

.40

.40

.40

.40

.40

.50

.50

.60

.60

.60

.70

.70

.no

.80

.70

.70

.70

.70

.56
1.3

0
33

.60

.60

.30

.30

.40

.40

.40

.30

.20

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.12

.60 
0

7.1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0    

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.20

.50
1.0
1.0
1.0
1.0

1.0
1.2
2.0
2.5
2.8

3.0
4.0
5.0
6.0
7.0
8.0

47.20 
1.52
8.0 

0

8.5
9.4

11
IB
4b

58
69
92
86

101

156
216
216
132
189

321
450
39b
296
277

258
237
185
142
121

101
95
77
69
61

4,492.9 
150
450

0
7
0
7
2

2
0
5
3
0

4
2
8
5
2

11
9.4
8.0
6.8
5.6

4.7
3.8
3.8
2.4
2.4

2.4
1.9
1.9
1.4
.90
.90

574.30 
18.5

50

1.0
1.3
1.6
1.9
1.9

1.9
2.0
2.2
2.2
3.0

193
220
695

1,040
880

625
514
351
272
282

321
341
384
413
401

361
316
258
212
171

8,269.0 
276

1,040

138
118

5
4
a

5
7
6
4
0

5
2
8
4
0

8
6
5
4
1

10
8.6
7.0
6.4
5.8

4.6
4.2
4.C
3.8
3.6
3.5

yl9.5 
29. T
I3g

3.4
3.3
3.3
3.2
3.1

3.1
3.1
3.0
3.0
3.0

3.1
3.1
3.0
2.9
2.8

2.8
2.8
2.7
2.7
2.7

2.7
2.7
3.0
5.0

10

15
15
14
13
12
12

164.5 
5.31

15

!
.5
.0
.0
.8

.6

.6

.7

.8

.8

.3

.1

.1

.9

.9

.4

.4

.9

.90

.60

.90

.60

.90
24
74

248.20 
8.27

74

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
8 
9
0
1

ME N 
MA
MIN

OCT.

86
80
77
60
45

35
33
30
28
26

26
24 
22
22
22

22
20
20
20
20

15
12
11
11
9.4

9.4
8.0
8.0

8.0
8.0

86
8.0

NOV.

B.O
8.0
8.0
8.0
8.0

8.0
8.0
8.0
B.O
8.0

8.0
8.0 

11
8.0
8.0

8.0
8.0
8.0
8.0
6.8

6.8
6.8
6.8
6.8
5.6

5.6
5.6
5.6
5.6 
5.6

_____

11
5.6

DEC.

3.B
3.8
3.8
3.8
3.8

3.8
3.8
3.8
3.8
3.8

3.8
3.8 
3.8
3.8
3.7

3.7
3.7
3.7
3.7
3.7

3.7
3.7
3.6
3.6
3.6

3.6
3.6
3.6
3.6 
3.6
3.6

3.8
3.6

3.6
3.6
3.5
3.5
3.5

3.5
3.5
3.5
3.5
3.5

3.5
3.5 
3.4
3.2
3.2

3.2
3.2
3.2
3.0
3.0

3.0
2.8
2.6
2.4
2.4

2.2
2.2
2.0
1.9 
1.9
1.9

3.6
1.9

.
B

f c

t
B
.
B i
 

.
*]

.8

.8

.8

.8

.8

.8

.8

.8

.B

.B

.8

.8

.7

.7

.7

______
     

1.9
1.7

1.7
1.7
1.7
1.7
1.6

1.6
1.6
1.6
1.6
1.6

1.6
1.6 
1.6
1.6
1.6

1.5
1.5
1.4
1.4
1.3

1.2
1.0
.80
.80
.80

.80
1.0
1.0
1.2 
1.2
1.4

1.7
.80
85

1.5
4.0
b.O

10
50

133
400
550
980

2,150

2,900

5 930
6 620
5 950

5 330
4 10
2 40
2 00

00

57
20
01
40
77

77
50
10
80 
49

-__-

6,62
1.

46
56
53
49
49

77
28
72
06
06

01

01
74
63

9
5
8
8
1

8
5
5
2
2

5
5
8 

1 1
101
101

528
92

101
105
108
108
108

108
105
101
92
83

74

69
63
58

55
50
47
42
37

35
33
30
28
26

26
30
66 
95
138

_-__-

138
26

lie
86
6<!
66
63

5Z
45
45
4?
40

3T

3T
37
4<r

50
52
6C
60
63

63
63
95
69
77

us
124
111
101
95
89

124
37

83
74
63
52
47

42
33
30
24
24

20

18
17
17

17
12
11
9.4
9.4

6.8
6.8
6.8
6.8
9.4

9.4
8.0
9.4 

12
14
14

83
6.8

SEPT.

14
12
12
12
14

22
24
42
63
58

8
0
5
0
3

3
3
3
5
7

40
42
42
42
42

40
40
40 
42
45

63
12

AC-FT 122,300



RED RIVER OP THE NORTH BASIN 171

5-0675. Marsh River near Shelly, Minn.

Location. Lat 47°24'45", long 96°45'50", in NE-fNWir sec.3, T.145 N., R.48 W., near cente- of span 
on downstream truss of bridge, 3f miles southeast of Shelly and 10 miles upstream froti mouth.

Drainage area.--151 sq mi.

Records available.--March 1944 to September 1965. Monthly discharge only for March 1944, published 
in WSP 1308.

Sage.--Chain gage read once or twice daily. Datum of gage is 844.14 ft above mean sea level, datum 
of 1929 (levels by Corps of Engineers).

Average discharge.--21 years, 87.5 cfs (63,350 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in t'ie' following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 9, 1961 
June 11, 1962 
Apr. 8, 1963 
Apr. 22, 1964 
Apr. 13, 1965

Discharge 
(cfs)

100 
1,240 

274 
450 

3,120

Gage height 
(feet)

a 3.51 
9.87 
4.60 
5.41 

b 16.87

Minimum

Date

Many days

Discharge 
(cfs)

0 
0 
0 
0 
0

Gige height 
(feet)

1

a Backwater f-_...   .
b Prom floodmark, backwater f Red River of the North.

1944-65: Maximum discharge, 4,660 cfs May 11, 1950 (gage height, 18.96 ft, from floodmark); 
no flow for many days in most years.

Remarks. Records good except those for winter periods, which are fair. Large part of high flow of 
Wild Rice River diverted into Marsh River basin at overflow section 3j miles east of Ada. Another 
diversion from Wild Rice River, formed 1 mile southeast of Ada, supplemented flow at all stages 
1947-51, after which it was closed except for small regulated flow diverted at same point for 
abatement of pollution from Ada sewage plant effluent.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
2O

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC- FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.10
.10

.10

.10
  20
.20
.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10
0

     

3.50
.12
.20

0
6.9

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

1        1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
  - .____
   

0
0
0
0
0

.10

.10

.20
10
20

35
40
65
B5
70

50
45
42
40
40

36
36
35
34
34

40
45
43
39
43

46
38
29
22
21
20

1.103.40
35.6

85
.10

2,190

20
16
13
12
11

12
9.
g.
8.
7.

7.
7.
6.
6.
6.

6.
5.
8.
9.0

12

13
15
17
17
16

20
23
25
25
22

     

387.4
12.9

25
5.4
768

20
18
16
15
14

14
15
21
24
27

26
23
22
20
21

22
8
7
8
9

3
0
7
4
0

8
5
2
0
8
7

774
25.0

43
14

1.540

1
1
1
1

.9

 
.
.

 

^
,
.
,
. 0

. 0

. 0

. 0

.20

.10

.10

.10
0
0
0

0
0
0
0
0

    

90.90
3.03

15
0

1BO

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.20

.10
0
.10

0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

     

0.40
.013
.20

0
.B

MAT YR 196U TOTAL 2.359.60 MEAN 6.46 MAX 85 MIN 0 AC-FT 4,680



RED RIVER OF THE NORTH BASIN

5-0675. Marsh River near Shelly, Minn. Continued

DISCHARGE! IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3
4
5

b
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN 
MAX
MIN
AC-FT

0
0
0
0
0

0
0
0
0
0

0
.90

1.4
1.8
1.6

1.4
1.2
1.0
.90
.60

.40

.40

.20

.10

.10

0
0
0
0
0
0

12.00 
.39 
1.8

0
24

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
   

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
8.0

8.0 

8.0
0

16

5.0
3.0

15
30
80

140
115
50
40
45

65
95

105
110
105

175
260
380
280
223

165
113
78
58
48

41
37
28
23
19

2,936.0

3BO
3.0

5t820

8
5
4
3
2

I
0
0
9.3
8.1

8.1
7.5
3.1
9.5

15

35
69

111
151
191

235
268
461
782
830

730
596
485
391
330
320

830
7.5

397
333
254
210
164

135
111
140
482
952

1,1<»0
1,200
1,020

751
511

359
342
4a7
442
316

 213
137
64
55
45

35
28
23
20
16

1,200
16

15
13
17
78

425

482
570

1.010
1,130
974

558
457
384
344
3L5

29 1

259
210
166
119

80
58
49
3S
27

26
25
2'-
20
16
14

1,130
13

13
11
0
0
4

6
4
0
8.0
6.8

7.3
7.7

12
18
17

23
18
13
8.8
7.0

5.4
4.6
3.3
2.5
2.2

2.0
1.6
1.6
1.4
1.4
.60

23
.60

.60

.60

.50

.50

.70

.70

.0
  6
.1
.1

.2

.0

.6

.0

.6

.4

.3

.6

.6

.5

.4

.2

.1

.0

.80

.60

.50

.50

.40

.40

4.2
.40

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

.40

.40

.40

.40

.50

.6

.8

.8

.7
 9

.8

. 7
  6
.7
.70

.40

.60

.90

.60

.70

.90

.80

.70

.80

.90

.90

.90

.90

.80 

.60

.50

21.30
.69
.90
.40
42

.60

.70

.80
1.0
.90

.90

. 0
1.
1.
1.

1.
2.
2.
3.
2.

1.
2.
1.
1.
1.

j.
. 0
. 0

1.
1.

1.
2.
2.
2. 
2.

47.90
1.60
3.3
.60

95

2.8
2.6
2.4
2.6
2.1

1.6
1.2
1.0
.90
.60

.50

.40

.40

.40

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.20

.20

.20

.30

.20

.10 

.10

22.10
.71
2.8
.10
44

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. o
1.
. 0
. 0
. 0
. 0
. 0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

4.80
.15
1.0

0
9.5

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0   

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.20

.60

.20

.50
3.0

10
.0
.0
.0

1

63 .50
0.6

80
0

1,270

34
27
22
13
16

21
150
233
137

75

46
30
23
17
15

13
13
13
12
11

10
9.3
8.4
7.7
7.3

7.0
8.1
9.0

10
12

l.OOS.B
33.7

233
7.0

2,000

11
9.5
9.0
8.8
7.9

7.5
6.8
6.4
6.2
7.7

7.7
7.9
7.7
8.4
8.8

9.5
10
12
12
12

10
11
9.0
7.9
5.4

5.2
8.6

19
23
32
51

358.9
11.6

51
5.2
712

AC-FT

109
128
131
109

92

77
59
38
26
23

20
IB
16
14
13

12
10
8.6
7.5
5.8

5.8
5.8
4.8
3.3

10

10
8.0
7.5
6.0
3.5

981.6
32.7

131
3.3

1,950

55,760

2.2
1.8
1.5
1.5
1.2

.90

.80

.70

.40

.20

.20

.40

.40

.20

.20

.20

.20

.30

.20

.10

.1C

.10
0
0
0

0
0
0
0
0
0

13. ac
.45
2.2

C
21

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

D
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0



RED RTVER OF THE NORTH BASIN

5-0675. Marsh River- near Shelly, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2
3
4
5

6
7
a
i

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

25
27
28
29
30
31

TOTAL
MEAN
MAX
HIM
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0_____

0
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

*
0
0
0
0
0

0
0
0
0
0

0
0
0
.20

1.0

3.0
5.0
5.5
7.0

12

53
102
158
128
90

228
343
228
169
130

109
370
393
245
120

72
48
34
25
22

3,100.70
103
393

0

IN 0

19
16
16
17
24

217
146
62
41
31

23
18
15
12
9.8

8.4
8.0
6.2
4.9
4.0

3.6
3.2
3.0
2.5
2.2

1.5
1.2
1.0
.80
.60
.30

718.20
23.2

217
.30

.30

.20

.20
0
0

.20

.50

.60
4.0
1.4

2.5
3.3
1.4
2.5
7.7

6.4
6.0
9.0

14
50

6
8
7
5
4

35
30
24
20
16

558.20
18.6

86
0

5,970 
8,900

13
11
9,3
6.7
3.9

4.5
4.7
3.7
4.3
5.3

3.3
7.0
5.3
3.7
2.5

1.8
1.0
.90
.90
.90

1.0
1.1
.90
.70
.50

.50

.60

.80

.70

.70
0

101.20
3.26

13
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.40

1.0
.40
.10

0

1.90
.061
1.0

0

.40

.90

.30
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.50
1.6
.90
.40

0

5.00
.17
1.6

0

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23 -
24
25

26
27
28
29
30
31

TOTAL
MEAN 
MAX
MIN 
AC-FT

0
0
.30
.50
.60

.70

.30
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

2.40
.077
.70

0
4.8

.10

.30
  20
.10

0

0
0
0
0
0

.20

.40

.30

.40

.60

.30

.30

.20

.20

.10

0
0
0
0
0

0
0
0
0
0

3.70
.12 
.60

0 
7.3

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0

0
0
0
0
0

0
0
0

     
   -

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0 
0 
0

0
0
.20
.50

2.0

9.0
68

315
920

1,350

1,890
2,460
2,950
2,350
1,720

1,110
480
350
265
215

170
140
107
78
62

50
42
36
31
27

17,197.70
573

0

        

25
25
25
26
26

22
16
19
19
21

27
27
26
24
29

50
43
31
27
29

26
24
24
22
24

24
24
25
25
26
22

B03
25.9

16

23
39
58
65
70

79
67
60
66
57

47
39
34
28
22

21
14
10
9.3
8.6

8.0
7.0
6.0
5.3
5.0

4.7
5.0
6.5

11
15

890.4
29.7

4.7

23
19
16
11
9.5

8.2
7.0
6.4
5.6
4.9

4.6
5.6

56
105
B2

48
31
38
35
28

22
17
14
12
10

8.4
6.4
5.3
4.7
3,7
3.3

650.6
21.0

3.3

2.2
1.4
1.2
1.1
.70

3.7
25
20
14
10

7.2
5.3
4.0
3.3
2.8

2.0
1.0
.70
.60
.50

.20
0
0
.20
.70

.90

.90

.60

.70
1.1
.60

1,1 2. 60
3.63

0

.80

.80

.60

.60

.40

.20

.10

.70

.70

.70

.70

.60

.30
1.2
1.7

2.5
3.0
3.3
4.7
3.7

4.0
4.7
5.8
6.7
8.4

8.0
7.8
8.7
8.4

23

112.80
3.76

.10
224

CAL YR 1964: TOTAL 4,491.30 MEAN 12.3 MAX 393 MIN 0 AC-FT 8,910



RED RIVER OP THE NORTH BASIN

5-0690. Sandhill River at Climax, Minn.

Drainage area. 405 sq mi, approximately.

Records available. March 1943 to September 1965 (winter records incomplete in some years). Monthly 
discharge only for some periods, published in WSP 1308 and 1728.

Sage.--Chain gage read once daily. Datum of gage is 833.69 ft above mean sea level, adjustment of 
TT912 (levels by Corps of Engineers).

Average discharge.--19 years (1946-65), 59.9 ofs (43,370 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 25, 1961 
July 8, 1962 
Apr. 7, 1963 
Apr. 17, 1964 
Apr. 14, 1965

Discharge 
(cfs)

140 
1,570 

300 
730 

4,560

Gage height 
(feet)

a 4.86 
b 11.70 
e 6.34 
b 9.40 

b 17.81

Minimum

Date

Sept. 5, 1961 
Jan. 17, 18, 1962 
Mar. 3, 4, 1963 
Dec. 9, 10, 1963 
Feb. 22-26, 1965

Discharge 
(cfs)

4.1 
c 1.0 
c 3.0 
c 3.6 
c 8.0

Gage height 
(feet)

0.46 
d .80 
f .92 
B .92 
h 1.31

Backwate 
b Prom floodmark. 
c Minimum daily, 
d Occurred Oct. 1, 1961.
e Maximum gage height for year, 7.26 ft Mar. 25, 1963 (from floodmark), backwater from ice. 
f Occurred Sept. 26, 1963. 
g Occurred Oct. 4, 1963. 
h Occurred Sept. 3, 1965.

1943-65: Maximum discharge, 4,560 cfs Apr. 14, 1965 (gage height, 17.81 ft, from floodmark); 
minimum not determined.

Remarks. Records good except those for winter periods, which are fair.

Revisions (water years).--WSP 1388: 1943(M), 1944, 1947(M). WSP 1728: 1951(M), 1960 (average 
discharge).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YbAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30 
31

MEAN 
MAX 
HIM

9.8
9.8
8.8
B.8
8.3

8.8
8.8
8.3
8.8
9.6

9.0
10
11
11
11

10
11
12
10
9.3

11
14
13
14
16

12
13
13
16 
21
29

11.8 
29

8.3

8
7
1
0
1

3
7
6
0
2

6
6
5
6
6

5
5
4
2
B

6
6
6
6
5

5
4
8.0

12 
11

28 
8.0

10
10
12
12
11

11
11
10
10
9.5

9.5
9.0
9.0
3.5
B.5

8.0
9.0
.5
.5
.0

.0

.5

.4

.4

.4
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.2

.2
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.
i. i
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.8
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.8

.0

.0

.0

.0

.0

.0

.0

.0

.0 

.0

.0

T.O

.8

.8

.8

.8

.8

.6

.6

.4

.4

.4

.4

.4

.2

.2

.0

.0

.8

.8

.6

.6

.6

.4

.4

.4

.6

t
2
2

     

20

20
25
30
45
45

40
40
42
40
38

36
50
64
65
65

60
65
TO
70
75

85
B6
88

110
125

110
95
90
70 
65
85

125

8

8L

56
49
47
44
39

44
61
52
4B
46

46
47
45
45
47

49
47
53
52
50

46
43
34
33
29

27
24
23
23 
22
21

61

19
19
20
21
19

19
18
17
17
16

15
14
13
13
11

10
10
10
9.3
9.8

10
12
11
10
10

9.7
9.7
9.4
9.0 
9.4

21

9.4
9.4
9.0
9.0
B.5

B.8
8.5
7.5
6.9
9.6

9.2
1L
13
15
15

u ,
12
10
9.2
9.2

9.9
12
12
12
12

9.9
9.6
8.B
9.2 
8.8
8.5

15
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8.
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17
20
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11

10
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15

11
22
15
13
12

9.9
B.8
7.8
7.2 
7.5

9.83 
22

585

CAL YR 1960: TOTAL 11,992.4



RED RIVER OP THE NORTH BASIN

5-0690. Sandhill River at Climax, Minn.  Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2 
3 
4
*>

6
7

9 
10

11 
12 
13

15 

16

18 
19 
20

21 
22

24 
25

26 
27

29
30

MEAN 
MAX
MIN

7.8 
8.0 
3.3 
8.5 
8.5

9.2 
9.2

9.9 
10

38 
47 
48

38 

31

22 
16 
15

13
9.7

16 
8.2

8.8 
9.9

12 
12

17.2 
48 

6.9

11 
12 
9.9 

12 
13

14 
12

12 
13

14 
16 
15

14 

14

12 
12 
12

12 
13

12 
12

12 
12

10 
10

12.5 
16 

9.9

10 
9.5 
10 
10 
9.0

9.0

8.0

7.5 
7.5
7.0

6.4 

6.2

.5 

.5 

.5

.0

.0

.0 

.5

.5

.5

4.0 
4.0

6.58 
10 

4.0

3.5 
3.5 
3.5 
3.5 
3.0

3.0

2.0

1.5 
1.1 
1.1

1.1 

1.1

1.0 
1.5 
1.5

2.0 
2.0

2.0 
2.0

2.0 
2.0

2.0 
2.0

2.02 
3.5 
1.0

2.0 
2.0 
2.0 
2.5 
2.5

2.5

2.5 
2.5

2.5 
2.5 
2.5

2.5 

3.5

5.0 
5.1 
5.1

5.2 
5.2

5.0 
5.0

5.0 
4.8

     

3.55 
5.2 
2.0

4.8 
4.8 
4.3 
4. a 
4.8

5.0

5.2

5.2 
5.4 
5.4

5.4 

5.4

5.2
5.0 
5.0

5.0 
5.5

7.5
8.0

8.0 
8.5

9.5
10

6.21 
12 

4.8

14 
16
35 
90 

180

220 
260 
210

300 

600

579 
526

4B2

220 

121

84

254 
647 
14

76 
73 
63 
57 
54

39 
51

240 
300

276

657 

535

314

232 
345 
38

257 
231 
176 
179 
181

168

526
576

328 
280

251

210 

163

110

293 
615
107

98 
36 
87 

137 
144

582
540

205 
177

156

120 

118

100

298 
1,310 

86

81 
81 

102 
89 

110

61

57 
61

50 
49

48

41

39 
38

34

60.1 
110 
30

30 
30 
29 
30 
28

68

64 
57

55 
58

66

51

47 
46

45

46.8 
68 
27

DISCHARGE, IN CUBIC FEET PER SECOND, WATER VEAR OCTOBER 1962 TU SEPTEMBER 1963

1
2 
3
4
5

7
8 
9

10

11
12
13
14
15

16
17
18

20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN 
MAX 
MIN

41

40

39 
38
42 
44
40

38
38
38
37
38

37
37
37

36

38
34
32
32
29

30
29
29
29
27
27

27

25

28

32

35 
35
37

8
2
5
8
4

0
8
0

6

30
22
25
36
34

36
35
30
27
28

22

26

20

14

24 
20
16

14
12
14
14
15

15
16
16

16

16
16
16
16
16

16
16
16
16
16
16

12

16

16

17

17
15
15

12
8.0
8.0
7.5
7.5

7.0
r.o
.0

.0

.6

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

4.8

4.8

5.5

6.0

6.0 
6.0
5.5

5.5
5.5
5.5
5.0
5.0

5.0
5.5
5.5

5.0

5.0
4.5
4.0
3.5
3.5

3.5
3.4
3.4

     
     
_____

3.4

3.2

8.0

10

9.0 
9.0
8.5

2
8

8
B )
8

10
10
110

3.0

100

110

155

180
125

108
98
90
84
82

80
75
70

63

63
63
59
56
57

57
54
55
54
55

54

55

46

46

47
45

46
45
44
46
46

47
46
53

51

49
49
45
43
42

43
42
40
39
40
69

39

81 
88
85 
79

72

56
88

81
72
61
57
53

52
49
46

44

41
38
39
40
42

42
45
47
41
36

as
36

30 
28
26 
26

25

20
22

40
137
102
69
51

37
54
40

25

22
20
19
18
16

15
16
19
18
16
16

137 
15

15 
15
15
14

13

12
12

11
12
11
11
11

11
11
11

11

10
10
9.5

10
9.5

10
12
12
12
17
15

17 
9.5

13 
12
12 
12

11 
11

11
10

10
11
11
12
11

10
10
10

9.5

10
10
9.5
9.5

10

9.1
9.5
9.5
10
9.5

318.1
10.6 

14 
9.1



RED RIVER OF THE NORTH BASIN

5-0690, Sandhill River at Climax, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTUBEK 1961 TO SEPTEMBER 1964
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1

3
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0
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9.5 
9.1
9.3

9.5 
9.8 
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0

0

0 
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0

1
2

2 
i

2

2

2

i 
2 
2
2

1

0.8

9.1

1

2 
1
2

2 
2 
1 
1 
1

10

8.9 
9.0 
9.0

8.0
a.o

7.5 
7.5

7.0

7.0

7.0

7.0 
6.5 
6.5 
6.5

8.88

6.5

.5

.0 

.0

.5

.5

.0 

.0 

.6

.0

.5 

.6 

.6
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.0 

.0
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.2

.4

.4

.6 

.8 
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.0

5 11

.6

.0

.0

.0
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.2 

.2 

.2 

.2 

.4

.4

.6 

.6 

.6

.6 

.6

.8 

.8

.B

.0

.0

.0 

.0 

.0 

.0

.3

6 60

.0

B.
a.
8.

8.
8.

9. 
9.

9.5
0 
0 
0 
0

0 
0

0 
0

0

0

0

1 
1 
1 
1

    

.59

7.6

U

U

11 
11 
12 
12 
12

12

12 
12 
12

12 
12

12 
12

12

12

12

12 
12 
12

12

11.8

11

25

70 
80 
<)0 

100 
140

212 
213 
333

573 
477

282 
348

480

364

273

239 
230 
224

226

14

132

262 
219 
168 
119 
114

102 
93 
75

64 
62

57 
52

49

43

38

37 
34 
34

27

88.8

27

26

23

24 
23 
25 
30 
4L

54
30 
49

39 
38

77
80

69

62

70

66 
64 
61

1,449 
48.3

22

51

44

37
41 
45 
47 

430

97 
75 
49

38 
32

28 
37

35

28

24

21 
21 
23

22

2,112 
68.1

21

20

18

15 
15 
15 
14 
14

15 
14 
14

14 
14

13 
13

17

16

17

17
17 
18

73

547 
17.6

13

SEPT.

107

46

24 
24 
25 
27 
27

31 
27 
26

27 
21

20 
18

19

36

31

46 
63 
55 
40

     

1,036 
34.5

18

DISCHARGE. IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1

3 
4 
5

7 
8 
9

1

3 
4 
5

7 
8 
9 
0

1 
2

4 
5

6
7

9 
0 
1

ME N 
MA 
MIN

35

34 
38 
36

32 
30 
30

27

26 
23 
22

24 
22 
22 
20

19 
20

20 
19

18 
18

18 
18 
18

38 
18

19

19 
19 
18

8 
8 
8

24

30 
27 
25

24 
22 
19 
14

16 
18

18 
17

IT 
16

14
13

33 
13

13

12 
12 
12

12 
12 
12

12

12 
12 
11

11 
11 
11 
11

11 
11

11 
U

11 
11

11 
11 
11

13 
11

12

12 
12 
12

12 
11 
11

11

11 
11 
11

11 
11 
11 
11

11 
11
10
10 
10

9.8 
9.5

9.1 
9.0 
8.8

12
8.8

8.8

8.5 
8.6 
8.8

8.7 
8.5 
8.4

8.3

8.2 
8.2 
8.2

8.3 
8.4 
8.5 
8.4

8.2 
8.0 
8.0
8.0 
B.O

8.0 
8.2

8.8 
B.O

8.2

8.4 
B.4 
8.6

9.8 
10 
10

10

11 
11 
12

11 
11 
11 
11

10 
10 
10
10 
10

10 
11

13
14 
17

17 
8.2

22

90 
140

436 
475

1,200

3,2OO 
4,360 
3,700

1,050 
882 
771

676 
600

392 

276

194

4,360 
22

181

163 
156

132 
128

132

118 
116 
134

153 
143 
134

131 
132

120 

115

108 
LOS

181 
108

122

223
150

215 
201

138

120 
120 
119

100 
89 
89

84 
81

67 

63

92

276 
63

81

64 
60

50 
43

40

90 
106 
85

58 
50 
45 
44

45 
46

51

48

38 
37

106 
36

34

27 
29

38 
29 
25

22

21
20 
20

28 
30 
29 
26

25 
22

23 

22

24 
22

38 
20

SEPT.

21

19 
20 
24

22 
22 
22

20

23 
24 
26

30 
34 
32 
29

27 
30

44 

44

7L

71 
19
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5-0740. Lower Red Lake near Red Lake, Minn.

Location. Lat 47°57', long 95°17', in NW£ sec.28, T.152 N., R.36 W., on left bank just upstream frorr 
dam at outlet, 13 miles northwest of village of Red Lake.

Drainage area.--1.950 sq mi, approximately.

Records ayailable.  June 1930 to November 1932 (published as Red Lake at Redby), May 1933 to Septein- 
ber lyes (published as Red Lake near Red Lake 1933-401 -, records on Upper Red Lake published as 
Red Lake at Waskish. April 1930 to September 1933, all in reports of Geological Survey. October 
1921 to September 1929, gage heights at Redby and on Upper Red Lake at Waskish in files of Minne-; Redby 

intary) .sota Department of Conservation (fragme

Gage. Water-stage recorder. Datum of gage is 1,169.00 ft above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). May 1933 to Sept. 6, 1934, staff gage at same site and datum. 
Staff gages at Waskish and Redby at datum 69.00 ft lower.

Extremes.--Maximum and minimum gage heights, in feet, for the water years 1961-65 are contained in 
the following table:

Water
year

1961

1963
1964
1965

May 25,

June 27.

Maximum

Date

1961.................

1962............... . .
1964... ..............
1965............ .....

Gage height

5.83

6.33
6.73 Nov. 22.

Minimum

Date

1961..................

1963.. ................
1964... ...............

Gage height

3.60
3.46
4.69
4.00
3.04

1930-65: Maximum gage height, 9.53 ft June 25, 1950; minimum recorded, 0.80 ft Nov. 20, 1936.

Remarks.--Water level subject to fluctuation caused by change in direction and velocity of wind and 
by seiches. Records of chemical analyses for the water years 1962 and 1964-65 are published in 
reports of the Geological Survey.

Month-end gage height. In feet, wate rs October 1960 to September 1965

Oct. 
Nov.
Dec.

Feb! 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept 
Oct. 
Dec.

31, 1960...... 
30............ 
19 ............ 
31, 1961...... 
28............ 
31............ 
30............ 
31...... ......

31........ ....
31............ 
3O..... ....... 
31............ 
1... ......... 

31.......... ..

40 
41 
50 
55
56 
62 
98 
27

77 
55 
43 
29 
46 
47

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug.

Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar.

31, 1962... 
28. ........ 
31......... 
30......... 
31......... 
30......... 
31. ........ 
31........ .

31......... 
30 ......... 
31......... 
31, 1963... 
28 ......... 
31.........

. .. 4.56 

... 4.67 

... 4.70 

... 5.04 

. .. 6.49 

... 6.81 

... 6.81 

... 6.98

.. 6. 23 
... 6.05 
.. 5.95 
.. 5.74 

. .. 5.60 
.. 5.62

Apr. 30, 1963, 
May 31......... 
June 30......... 
July 31......... 
Aug. 31......... 
Sept. 30......... 
Dot 31......... 
Nov 30 .........

Jan 
Feb 
Mar 
Apr 
May

31, 1964... 
29......... 
31.... ..... 
30......... 
31......... 

" 30.........

.. 5.75 

.. 5.91 
... 5.99 
.. 5.80 
.. 5.36 
.. 4.80 
.. 4.49 
.. 4.39

.. 4.26 

.. 4.25 

.. 4.30 

.. 4.92 

.. 5.11 

.. S..59

Jul 
Aug 
Sep 
Got 
Nov 
Dec

Feb

f 31, 1364, . . 
31... ...... 

t.30......... 
31......... 
30......... 
31......... 
31, 1365 . . . 
28.........

Apr 30. ........ 
May 31......... 
June 30 ......... 
July 31......... 
Aug. 31......... 
Sept. 30........ .

, , 5. 
. , 5. 
. . 5. 
, , 5. 

... 4. 
. , 4. 
...4. 
.. 4.
.. .4. 
.. 5. 
. . 6. 
, , 6. 
, . 5. 
. , 5. 
.. 5.

Note. Mean daily gage heights are available
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5-0745. Red Lake River near Red Lake, Minn.

Location. Lat 47°57', long 95°17', in NW£ sec.28, T.152 N. , R.36 W., on left bank 50 ft downstream 
from dam at outlet of Lower Red Lake and 13 miles northwest of village of Red Lake.

Drainage area. 1,950 sq mi, approximately.

Records available.--May 1933 to September 1965. Monthly discharge only for May 1933, published in 
WSP 1308.

Gage.--Water-stage recorder. Datum of gage is 1,167.00 ft above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Sept. 7, 1934, staff gage at site 50 ft upstream at 
datum 2.00 ft higher. Sept. 7, 1934, to Nov. 26, 1951, water-stage recorder at present site at 
datum 2.00 ft higher.

Average discharge.--32 years, 404 cfs (292,500 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water

1961 
1962 
1963 
1964 
1965

Maximum daily

Date

June 24-25, 1961 
Aug. 23, 1962 
Oct. 3-7,10-12,1962 
Oct. 22-25, 1963 
July 21-24, 1965

Discharge 
(cfs)

240 
1,260 
1,250 
1,030 

848

Oage height 
(feet)

1

Minimum

Date

June 7-15, 1961 
June 1-3, 1962 
Sept. 11, 12, 13, 17 
May 12-14, 1964 
Apr. 11-21, 1965

Discharge 
(cfs)

a 13 
a 42 
b 0 
a 6.5 
a 9.0

Gage height 
(feet)

c 3.03

Minimum dally, 
b Part of each day, caused by regulation, 
c Occurred Nov. 6, 1962.

1933-65: Maximum discharge, 3,600 cfs June 25, 1950 (gage height, 11.19 ft, af."ected by 
seiches and backwater from aquatic vegetation, present datum), from rating curve extended above 
1,400 cfs; no flow at times.

Remarks. Records fair. Flow completely regulated by outlet dam of Lower Red Lake (see station 
5-0740). Records of chemical analyses for the water year 1965 are published in reports of the 
Geological Survey.

Revisions (water years). WSP 1308: 1934(M), 1943(M). WSP 1438: 1950(M).

DISCHARGE! IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER I960 TO SEPTEMBER 1961

1 
1 
1 
1 
1

18 
19

22

25

26 
27 
28

30 
31

MEAN 
MAX 
MIN

32

31

31 
30 
30 
30 
76

136 
136 
136 
136
136

134 
134

134

132

132 
132 
132

130 
130

102

30

130

128 
128 
128 
128

128 
128 
128 
128 
128

126 
126

126

88

35 
35 
35

35

111

35

35

35 
35 
35 
35

35 
35 
35 
35 
35

35
35

35

35

35 
35 
35

35 
35

35

35

35 
35 
35 
35

35 
35
35 
35 
35

35 
35

35

35

35 
35 
35

35 
35

35

35

35 
35 
35

35 
35
35 
35 
35

35
35

35

35

35 
35 
35

     

35

35

35 
35 
35

35 
35 
35 
35 
35

35 
35

35

35

35 
35 
35

35

35

35

35 
35 
35

35 
35 
35 
35 
35

35 
35

35

33

33 
33 
32

30

28 
28

27 
27 
26

25 
24 
24 
22 
21

20
20 
20

8
8

8

8 
6

16

16

16

14 
14

14 
13 
13 
13

13 
13 
13 
13 
13

34 
32 
30

29
28

240

117
50 
50

13

48 
48 
48

48 
48 
48 
48

46 
46 
46 
4B 
50

50 
48 
48 
48 
48

48 
48 
48 
48 
48

48 
48 
46

46

46

46 
46 
44

44 
42
40 
40

40 
38 
38 
38 
38

38 
38 
38 
36 
36

36 
36 
34 
34 
34

34 
32 
32

30

38.0

30

30 
0 
8 
8

8 
8 
1 
0 
0

8 
8 
6 
6
3

1 0
1 0 
1 0 
1 9
i a

1 8 
1 8 
1 8 
1 8 
1 8

128 
128 
126

84.8

28

MAT YR 1961: TOTAL 11,030 MEAN 52.1 MAX 2*0 MIN 13 AC-FT 37,750

Note. Stage-discharge relation Indefinite Oct. 1 to Nov. 9, Apr. 2 to Sept. 30.
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5-0745. Red Lake River near Red Lake, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1961 TU SEPTEMBER 1962

1
2 
3
4 
5

6 
7 
8 
9 

LO

11 
12 
13 
14 
15

16 
17

L9 

21

24 
25

28

30

MAX 
MIN 
AC- FT

126

125

124

113 
113 
116 
114

112

108

108 
108

105

7,040

105

105

105

105 
105 
105 
105

65

65 
65

5,130

56

56

56

56 
56 
56 
56

56

5t> 
56

56

56

56

56 
56 
56 
56

56

56 
56

FEB.

56

56

56 
56 
56 
56

56

56 
56

56

56

56 
56 
56 
56

56

56 
56

50

8
8

8

8 
8 
8 
8
a

8 
8 
8
a
8

8 
8 
8 
8 
8

52

50

55 
56

54

52 
52

50

50 
43 
48 
48 
48

46

44

42

750

,040 
,040

,040

,040 
,040

83

684

42

1,210

1,210

813 
813 
824 
824

824 
824

1,120

1,120

813

1,120

1,120

1,120 
1,120 
1.120 
1,120

1,120 
1,120

1,120

1,120

1.120

1,200

1,200

1,180 
1,180 
1,180 
1,180

1,160 
1,160

1,140

1,240

1,140

Note.   Stage-discharge relation Indefinite Oct. 1 to Nov. 2, Apr. 24 to Sept. 30.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3 
4
5

6
7

9 

11

20 

21

24

28

MAX 
MIN

1,250

1,250

1 230

1.230

1,220

730

1,230

1,210

39

1.030

625

905

910

625

950

920 
900

900

900

885

8 BO

870

9O6 

870

B40

880 

880

88 
88

88 
88

88 
88

880 
880

880 
B80

_____

840

880

870

865

405

405

8BO 
405

905

905

940

995

995 
715

1.010

1.010

1,010

1,050 
990

1,040

1.010

940

1.090 
900

670

660

480

890 
480

580

630 

660

660
670

700 
490

700 

700

680 
680

820

.060 

.050

,020

1,020 
1,000

823 
1.070

300

Note. Stage-discharge relation indefinite Oct. 1 to Dec. 9, Mar. 26 to Sept. 30.
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5-0745. Red Lake River near Red Lake, Mlnn. Continued

DISCHARGE, IN CUBIC FfcET PER SECOND, MATER TtAR UCTOBER 196J TO SEPTEMBER

1
2

4

6
7
a

12 
13

15

is
19

21 
22 
23

26

30

MEAN 

MIN

OCT.

,000

,000

1,000 
960

9*0 
950

960

980

1,020 
1,030 
1,030

1,020

580

540

535

534 
530

525 
520

515

515

512 
515 
530

530

530

535

535

530 
530

545 
545

545

545

545 
545 
545

530

530

JAN.

525

525

520 
520

520 
520

515

515

515 
515 
515

515

515

515 
515

515

515 
515

515 
515

515

515

345 
345 
345

345

     

350

350

350 
350

305 
225

225

225

225 
225 
225

165 
115

115

115 
115

116

116 
116 
116

116

118 
120

120

100 
100

55 
20 
20 
20
IS

18 
16

10

10 
9.0

7.0

7.0 
6.8 
6.B

6.8

6.5 
6.5

33

55 
55

55 
55 
56 
57
58

55 
50

40 
35

58

30 
28

24

23 
22 
22

22

20 
20

40 

50

50 
45

40 
35 
31 
30
30

55 
75

75
75

75

75 
75

75

75 
75 
75

90

00 
00

OC 

OC

OC 
00

98
98 
9£
9t
9*

98 
98

98 
99

100

99 
99

99

99 
99 

100

100

100 
100

100 

100

100 
100

100 
100 
100 
100
100

65 
50

50 
50

100
50

50 
50

52

52 
52 
52

52

55 
55

55 

55

55 
55

60 
60 
60 
60
60

60 
oO

60 
60

60 
50

-Stage-discharge relation indefinite Oct. 1 to Nov. 25j Apr. 5 to Sept. 30.

DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

2 
3 
4
5

6
7 
8
9 

10

11 
12

14 
15

16 
17

20

25 

26

30 
31

TOTAL
MEAN 
MAX 
MIN

56

51

53

298

546 

539

525 
525

51

522

498

490

580 

580

570

560

545

535

535

540 
540

545

580

610

615 
615

620

625

625

625

     

625

640

635 
635

620

357

384 
366

372

337

337 
345

348

372

372

384 

345

360

381

416 
432

458

448

546 
684

669

6 84

662

673

684 
687

734

B4£

843 
844

833

81?

84e

811

808

815 
811 
785
793

734

720 
720

752 

770

815

SEPT.

778

796

804 
796

80S 

830

844

837

826 
833

833

844
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5-0750. Red Lake River at High Landing, near Goodridge, Minn.

Location. Lat 48°03', long 95 048', on line between sees.28 and 29, T.153 N. , R.40 W., on left bank 
at upstream side of highway bridge at High Landing, 7 miles south of Goodridge and 33 miles 
upstream from Thief River.

Drainage area. 2,300 sq mi, approximately.

Records available. September 1929 to September 1965. Prior to October 1930, published as "at 
Kratka."

Gage.--Water-stage recorder. Datum of gage is 1,141.57 ft above mean sea level, adjustment of 1912 
flevels by Corps of Engineers). Prior to Oct. 1, 1930, staff gage at site 10 miles downstream at 
different datum. Oct. 1, 1930, to Sept. 30, 1932, staff gage at datum 5.00 ft higher and Oct. 1, 
1932, to Dec. 8, 1938, at datum 4.00 ft higher at site 50 ft downstream. Dec. 9, 1938, to 
Sept. 30, 1949, water-stage recorder at present site at datum 4.00 ft higher.

Average discharge.--36 years, 425 cfs (307,700 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963
1964 
1965

Maximum

Date

Apr. 20, 1961 
June 11, 1962 
Apr. 8, 1963 
Oct. £2,23,24, 1963 
Apr. 13, 1965

Discharge 
( cfs )

282 
3,060 
1,600 
1,170 
2,740

Gage height 
(feet)

a 2.92 
12.10 

c 8.31 
e 7.32 

f 11.42

Minimum

Date

Oct. 1, 1960 
Dec. 6, 8, 1961 
Aug. 3, 4, 1963 
June 6, 1964 
Oct. 20, 1964

Discharge 
(cfs)

b 4.2 
b 40 
524 
32 
91

Ga,^e height 
feet)

d 4.75 
.72 

1.75
Maximum gage height fi 

b Minimum daily.
c Maximum gage height recorded for year, 10.12 ft Mi 
d Occurred Nov. 7, 1962. 
e Maximum gage height for year, 7.59 ft Apr. 16, 1964, backwater from ic 
f Maximum gage height for year, 12.15 ft Apr. 12, 1965, backwater from i

4.49 ft Mar. 25, 1961, backwater from ice. 

22, 1963, backwate

1929-65: Maximum discharge, 3,720 cfs May 11, 1950 (gage height, 13.42 ft); no flow during 
infrequent periods in 1931-37.

Remarks.--Records good except those for periods of backwater from aquatic vegetation and those for 
winter periods, which are fair. Plow regulated by outlet dam on Lower Red Lake (see station 
5-0740).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1 
2

ft
5

7 
8 
9

10 

11
12 
13 
1*

16
17 
13 
19

22 
23 
24
25 

26
27 
28 
29

31

MEAN 
MAX 
MIN 
AC-FT

4.2 
8.5

36 
37

3 
3
3
2 

3
6 

11 
118

116
116 
118 
109

116 
116 
117
118 

114
115 
112 
112

128

129 
4.2

5,100

119 
117

116 
116

118 
115

100 

150

138 
138

80 
125 
130

110 
90 
90

100
70 
65 
60

     

150 
48 

6,450

38 
32

34
38

32 
30

42 
42

40 
40 
40

39 
39

38 
38 
38

38

42
30 

2,290

38 
38

38 
38

38 
38

37 
37

37 
37

36 
36

34 
34

34

38 
34 

2,250

33 
33

32

32 
32

32 
32

32 
32

32 
32

33

33 
32 

1,800

33 
33

33

34 
35

36 
36

37 
40

80 
85

135
100

80

170 
33 

3,840

75 
68

60

64 
64

55 
68

73 
191

188 
148

105 
87

     

264 
42 

5,700

63 
51

44

52 
54

30 
34

28 
25

28 
22

19 
19

16

63 
16 

2,060

16
15

12

10 
10

10

17 
17

22 
23

22 
21

80

165 
103

     

217 
10 

2,440

66

47

43 
44 
44
43

47 
49

40 
42

65 
57

54

47 
47

53

48.8 
66 
40 

3,000

50

41 
41

36 
33 
33
35

30 
32

41 
43

28 
25

25

24 
23

24

32.8 
50 
23 

2,020

SEPT.

23

21
20

20 
21 
22
30 

48

53
50

108 
138

146 
141

134

132 
137

     

76.8 
146 
20 

4,570

CAL YR I960: TOTAL 31,827.6 AC-FT 63,130



RED RIVER OP THE NORTH BASIN

5-0750. Red Lake River at High Landing, near Goodridge, Minn. Continued

OISCHAKGE, IN CUBIC FfcET PER SECONOi WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1 
2
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26

30 
31

MEAN 
MAX 
MIN 
AC-FT

L2B 
L29 
130 
130 
L28

126 
L27 
126 
132 
137

142 
L33 
134 
133 
129

128 
124 
116 
123 
123

120 
119 
113 
103 
112

108

105 
100

142

103 
114 
59 

109 
109

110 
140 
130 
100 
85

95 
110 
100 
110 
135

132 
110 
100 
75 
65

55
50 
45 
45

50

140

0
a
& 
f, 
4

0 
2
0 
2
4

5 
6 
6 
6 
6

46 
46 
46 
46 
46

48
48 
48 
48

46 
46

50

46 
46 
46 
8 
8

8 
8 
8 
8 
8

8 
8 
8 
8 
8

8 
8 
8 
8 
8

a
a
8
8

8 
8

48

48 
48 
48 
50 
50

48 
48 
48 
43 
48

50 
50 
50 
50 
50

48
48 
48 
48

48

     -

48 
48 
48 
48 
48

48 
46

46 

46

46 
46

48
48 
48 
48

50

50

50

50

90 

250

110 

110

180 
200

122

76

68

61 

51

68 

67

68 
87

1,080

845

802

619

595 

850

3,000 

3,050

2,860 
2,540

1,130

     

1,160

1.180

1,210 

1,210

1,330

1,100

1,050

1,020

1,460

1.000

996

L.010 

1,000

983

1,010

,070

1,090

SEPT.

1,100

1,130

1,130 

1,130

1,270

1,260

1,320

1,330 
1,340

Note. Backwater from aquatic vegetation Oct. 1 to Hov. 5, June 19 to Sept. 30.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2 
3 
4 
5

6
7 
8 
9 

10

12

14 
15

18 
19

22

25 

27

30 
31

MEAN 
MAX 
MIN 
AC-FT

1,340

1,390

1,460

1,480

1.400 
1,390

1,400

1,380 

1,380

1,370 
1,360

1,401 
1,480 
1,330 

86,140

1,360

778

1,240

1,290

1,310 
1,310

1,040

1,370 

1,420

1,250

1,210

603 
71,970

1,200

640

660

700 
880 
960

980

940 

940

920 
920

620 
53.0BO

920 
940

910 
910

90O

900 
860 
860

B60

870 

870

SBO 
8 BO 
880

B60 
55,380

880

880 
890 
890

900

900 
900

900

900 
890 
950

870

880 
880

880 
880

850 
49,250

880

880 
880 
880

900 
900

910

1,000

1,180 

830

720 

650

650

646

991 
1,010

1,020

1.000

1,010

983

646

1,030

1,010 
1,010

1,030

1,020

1,020

1,010 

1,010

998

1,040

1,040 
1.050

1,040

1,020

1,040

899

879

860

Bl* 
800 
780

696 
855

683 

665

638 
625

55? 

537

537

537

526 
528 
530

577
587

603 

621

649 
648

732 

737

526

739 
744 
750 
757 
769

766 
764

778 
785

700 
700

718

766
795 
838

884

988 

996

1,010

700



RED RIVER OP THE NORTH BASIN

5-0750. Red Lake River at High Landing, near Goodridge, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1963 TO SEPTEMBER 196*

1
2

4
5

6
7

9

12

IB 
19

23

28

31

MAX
MIN

1,010 
1.010

1,040

1,070

1,110 
1,110

1,170

879

776 
707

570

572

397

500 
490

540

555

550

550

500

80 
80

80 
80 
80

500

500

510

518 
520

400 
380 
370

380

250 
250

250 
250

140

380

250 
300

500 
391

300 
238
205

178 
158 
148

177

198

160

177 
186 
166

150 
139
118

100 
81 
83

55

36

397

271

200 
250 
350

317
338
338

318 
303 
293

184

159

132

128

134 
137 
140
140

143 
138
127

122 
118 
115

112

112

116

103 
100

98

100

104

as

99
97 
93 
95
98

116
102
88

89 
90 

106

88

85

89 
81

80 
78

85

75

74

65 

69
70 
69 
69
73

67 
84 

111
126

140 
181 
201

64

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2

4
5

6
7

9

13 
14

18 
19 
20

21

28 
29

31

MEAN 
MAX 
MIN

163
168

180

172 
168

153

127

98 
118

283

556

554

566
98

553 
549

532

528 
524

524

536

515
520

5 BO

615

580 
580

600

600 
600

610

600

590 
590

590

590

610

595

585

585

595
600

590

590

600

585

600

595 
595

     

      

600

600

625

630 
635

620

625

635

710

2,680

788 
730

617

     

2,680

575

562

705 
702

5B9

558

807

867

852

568 
585

788

1,310

732

886

855
855

826

739

694

6B7

906

683

657

687 
683

665 
663

665

696

720

727

681 
732

716 
709

711

723

762
785

838

840 
B24

840

B89 

867

902 
970

BOO 
970

AC-FT 475,700



184 RED RIVER OP THE NORTH BASIN

5-0760. Thief River near Thief River Palls, Minn.

Location. Lat 48°11' , long 96°10', in sec.3, T.154 N., R.43 W., on right bank a quarter of a mile 
upstream from highway bridge, 5 miles north of city of Thief River Falls, 7 miles upstream from 
mouth, and 9 miles downstream from Mud Lake National Wild Life Refuge.

Drainage area. 959 sq mi.

Records available. July 1909 to September 1917, April 1920 to September 1921, October 1922 to Sep- 
tember 1924, October 1928 to September 1965. Monthly discharge only for some periods and annual 
maximums for water years 1919, 1922, 1925-26, published in WSP 1308.

Gage.--Water-stage recorder and control of grouted boulders. Datum of gage is 1,112.33 ft above 
mean sea level, datum of 1929 (levels by Minnesota Highway Department). Prior to May 4, 1939, 
staff or chain gage at same site and datum.

Average discharge. 48 years, 132 efs (95,560 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1962 
1964 
1965

Date

Mar. 24 1961 
June 10 1962 
Apr. 8 1962 
Aug. 2 1964 
Apr. 12 1965

Maximum

Discharge
(Of 3)

441 
2,800 
2,180 
2,480 
4,110

Gage height 
(feet)

a 7.49 
12.68 
11.43 
12.05 

b 14.99

Date

Many days 
Long periods

Many days 
Jan. 22 to Feb. 8

Minimum

Discharge 
(cfs)

0 
0 
0 
0 

c .10

Gage height 
(feet)

j

Backwater from ice. 
b Maximum gage height for year, 15.70 ft Apr. 12, 1965, backwater from ice. 
c Minimum daily.

1909-17, 1919-26, 1928-65: Maximum discharge, 5,610 cfs May 13, 1950 (gage height, 17.38 ft); 
no flow at times in some years.

Remarks. Records good except those for winter periods, which are fair. Some regulation by Thief 
and Mud Lakes. Records of chemical analyses for the water years 1963-65 are published in reports 
of the Geological Survey.

Revisions (water years). WSP 925: Drainage area. WSP 1308: 1917(M), 1924(M), 1923(M), 1931-33(M), 
19351M), 1937(M).

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
2*
25

26
27
28
29
30
31

TOTAL
MEAN 
MAX
HIN 
AC-FT

.20

.10

.10

.10
0

0
0
0
0
O

0
0
0
0
0

0
0
0
0
0

1.5
2.4
3.9
1.6
.80

.50

.40

.30

.30
1.4
5.6

19.20
.62 
5.6

0

6.0
5.0
3.9
3.2
6.0

5.3
2.9
1.9
1.4
1.2

1.5
1.8
1.8
1.8
1.8

1.8
I. 8
1.6
1.6
1.4

1.4
1.4
1.2
1.2
1.2

1.0
.80
.60
.60
.60

_____

63.70
2.12
6.0
.60 
126

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
0
0
0

0
0
0
0
0

0
0
0
0
0

O
0
0
0
0
0

2.50
.081 
.40

0
s.o

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
      
_____

0
0 
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

50
110
180
400
350

23O
130
60
50
60
70

1,690.10
54.5

0

70
7
7
5
3

2
3
3
2
2

2
2
2
2
1

.1
1
2
6
9

11
11
10
10
10

10
9
9
9
9

______

1,779.1
59.3

9.1

88
83
79
75
69

69
71
73
73
71

67
97

102
102
99

109
112
112
106
75

73
69
61
59
58

56
54
52
32
13
10

2,269
73.2

10

10
9.
8.

 

m
f
.
^
-

^
.
B c
.
. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
0
0
0

0
0
0
0
0   

77.90
2.60

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.90

80
60
«-0
30
20
?0

3 <-0
11

0
6.7

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

40
70
50
30
30

20
20
20
10

0
0

3.00
.097 
.70

0
6.0

0
0
0
.40
.50

.50

.40

.0

.1

.9

8.7
7.6

     

443.10
14.8

36
0

CAL VR 1960: TOTAL 38,140.60 MEAN 104 MAX 1,010 MIN 0 AC-FT 75,650



RED RIVER OF THE NORTH BASIN

5-0760. Thief River near Thief River Palls, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2 
3
4 
5

6
7 
8 
9

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MEAN 
MAX 
MIN 
AC-FT

5.6 
4.7 
3.9 
3.6 
2.9

2.2 
1.6 
1.1 
.90

3.6 
17 
25 
25 
23

19 
16 
14 
12 
10

11 
8.3 
6.0 
9.1 
5.6

4.7 
4.2 
4.2 
4.2 
4.2 
3.6

8.31 
25 

.90 
511

3.2 
3.2 
2.7 
2.7 
2.7

2.7 
2.4 
1.9 
l.b

1.4 
1.6 
1.9 
2.1 
2.4

3.6
3.9 
3.6 
3.2 
2.7

2.2 
2.1 
1.9 
1.9 
1.8

1.5 
1.2 
1.2
1.1 
1.0

2.23 
3.9 
1.0 
133

1.0 
1.0 
.BO 
.80 
.80

.80 

.60 

.50 

.40

.30 

.20 

.10 

.20 

.20

.10 

.10 

.10 

.10 

.10

.10 

.10 

.10 

.10 

.10

0 
0 
0 
0 
0 
0

.29 
1.0 

0 
18

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
0 
0 
0 
0

0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0

0 
0 
0 
0

MAR.

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
.20

.30

.30 
0 

2.8

APR.

.4

.4 

.5 

.6 
1.4

30 
120 
180 
170 
175

200 
220 
270 
350 
450

600 
900

1,400 
1,180 
1,000 
905

806

MAY

603

558 
537

501

507 
510

507 
510

1,040 
1,920 
2,460 
2,210

1,840

JUNE

1,900

,650 
.590

,470

,490 
,710

,380 
,140

,680 
,640 
,590 
,530

,460

JULY

1,030

905 
885

830

885 
954

846 
780

588 
588 
585 
576

564

AUG.

519

501 
498

498

472
460

418 
412

309

299 
296 
291
288

283

180

SEPT.

178 
185 
218 
210 
198

182

242 
231

221 
216

188

180 
178

172
170 
170 
170

170

44 
21

181

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2

4

7 
8 
9

11 
12 
13 
14 
15

16

18 
19 
20

21 
22 
23 
24 
25

26 
27
28

30

MEAN 
MAX 
MIN

OCT.

20 
20

17

17
18 
19

18 
18 
19 
19 
19

18

17 
17 
15

14 
15 
14 
14 
12

12 
13
13

12

20 
11

NOV.

21 
12

5.3

4.7 
5.3
6.8

9.3 
8.7 
9.1 
9.5 

10

11

8.7 
8.3 
8.7

8.3 
7.9 
7.2 
7.2 
6.8

6.4 
7.9

14

18

21
4.4

DEC.

9 
8

7

6.5 
6.4 
5.5

1.6
1.0 
1.0 
.90 
.80

.70

1.0 
1.2 
1.0

.90 

.80 

.BO 

.70 

.60

.50 

.50

.50

.50

19 
.50

JAN.

. O 

. 0

. 0

. 0 

. 0 

. 0

. 0 

. 0 

. 0 

. 0 

. 0

0

0 
0 
0

0 
0 
0 
0 
0

0 
0
0

0

.40 
0

FEB.

0 
0

0

0 
0 
0

0 
0 
0 
0 
0

0

1.6 
1.2
1.0

.80 

.40 

.20 

.10 

.10

0 
0
0

     

1.6
0

MAR.

0 
0

0

0 
0 
0

0 
0 
0 
0 
0

0

0 
0 
0

.20 
1.0 

20 
200 
320

370 
320
280

200

0

APR.

530

1,600 
2,080 
1,700

809 
742 
713 
915 
958

1,070

1,300 
1,220 
1,1*O

1,070 
1,010 

928 
915 
912

888

723

220

IN 0

MAY

597

564 
570 
579

579 
576 
561 
564 
567

573

591 
600 
609

609 
606 
606 
579 
564

549

516

510

AC-FT

JUNE

549

507 
492 
486

489 
486 
478 
469 
434

 418

452 
452 
446

443 
333
309 
283 
182

218

270

182

131.800

JULY

223

208 
200 
140

52 
44 
51 
65 
73

75

63 
59 
52

49 
46 
41 
41 
38

38

40

38

AUG.

30

24 
21 
21

18 
17 
15 
14 
14

15

14 
13 
13

12 
12 
11
7.9 
6.0

5.0

5.0

4.4

SEPT.

3.6 
3.9

1.8

1.1 
.90 
.80

.60 

.60 

.60 

.60 

.60

.60

1.0 
1.6 
2.4

1.8 
1.5 
1.2
1.0 
.90

.80

.40

3.9
.40



RED RIVER OP THE NORTH BASIN

5-0760. Thief River near Thief River Falls, Minn.--Continued

DISCHARGE. IN CUBIC FEET PER SECOND, MATER YEAR UCTOBER 1963 10 SEPTEMBER

1
2 
3

5

8 
9 

10

11

13

15

16 
17

19
20

22 
23
24 
25

26 
27 
23

30 
31

TOTAL
MEAN
MAX 
MIN

.30 

.40 

.40

.30 

.30

.20 

.20 

.20

.10

.10

.10

.10 

.10

.10 

.10

.10 

.10

.10 

.10

.10 

.10 

.20

.10 

.10

5.20 
.17
.40 
.10

.10 

.10 

.10

0 

0

0 
0 
.10

. 0

. 0

. 0

. 0 

. 0

. 0 
0

0 
0
0 
0

0 
0 
0

0

1.40 
.047
.10

0

0 
0 
0

0 

0

0 
0 
0

0

0

0

0 
0

0 
0

0 
0
0 
0

0 
0 
0

0 
0

0 
0
0 
0

0 
0
0

0 

0

0 
0 
0

0

0

0

0 
0

0
0

0 
0
0 
0

0 
0 
0

Q 
0

0 
0
0 
0

0 
0 
0

0 

0

0 
0 
0

0

0

0

0 
0

0 
0

0
0
0 
0

0 
0 
0

0
, o
* 0 

0

0
0 
0

0 

0

0 
0 
0

0

0

0

0 
0

0 
0

0 
0
0 
0

0 
0 
0

0 
0

0 
0
0 
0

0 
0 
.10

0 

0

2.0 
10 
50

180

293

379

600 
573

306 
257

299 
288
267 
252

234 
220 
210

212

0

214

331 
312

296

286

265

459

390

368 
355 
344

325 
252

212

AC-FT

227

1, 150 
1,860

1,650

1,880

1,430

1,660

1,590

1,520 
1,470 
1,420

1,270

210

190,600

1,160

901 
786

74C

721

594

532

504

498 
490 
484

470 
462

462

2,480

484 
467

445

423

409

267

IOB

63 
60 
60

62 
60

60

68 
76

38 
38 
47

78

80

74

65 
108

110

583 
1,080 

814

518

5,387 
180

38

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2 
3

5

6
7

9 

11

13
14
15 

16

19 
20

21 
22

24 
25

26 
27

30

TOTAL

MAX 
MIN

481 
564

549

510

507 
501
489 

478

457 
449

446 
478

540 
537

525

486

475 
472

239

239 
239
239

208

47 
36

32
30

26
24

23

18

18 
17

16

16 
15
15 

14

13 
13

13 
13

12 
11

10

7.

.2 

.8

. 0 

. 0

. 0

.20

.10

.10

.10 

.10

.20

.20

.20

_ _____

.20

.70

.0

'

.

1 6

2,400

3,840

1,710

1,630

1,620

1,470

908

835

1,300

1,120

994

796

682

691

657

216

935 
809
657

588

495

229

81

51

124 
119

38

33
31
30

28

24

4.2

5.6

2.9

4.4 
3.6 
2.4

11

7.9 
7.9

9.1

9.5
14
37

81 
119

  116 
104

188 

249

426

2.4
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5-0777. Ruffy Brook near Gonviok, Minn.

Location. Lat 47°44'50", long 95°24'45", on line between sees.5 and 8, T.149 N. , R.37 W., on down- 
stream side of bridge on County Highway 17, 4 miles upstream from mouth and 4J miles east of 
Gonvick.

Drainage area. 45.2 sq mi.

Records available. April 1960 to September 1965.

Gage. Wire-weight gage read once daily. Datum of gage is 1,227.93 ft above mean sea level, adjust 
ment of 1912 (levels by Corps of Engineers). Prior to Sept. 9, 1960, reference point at same 
site and datum.

Average discharge. 5 years, 14.7 cfs.

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in fe^t).

Annual maximum discharge (*) and peak discharges above base (65 cfs), April 1960 to September 1965

Date

Apr. 7, 1360

Apr. 20, 1961

Apr. 22, 1962
May 18, 1962
May 23, 1962
June 1, 1962

Time

.

0400

0600
1600
0820
0600

Discharge

a 74

* 66

145
274
337
130

Gage 
height

b 4.45

b 3.74

b 4.90
6.05
6.50
4.38

Date

June 8 1962
June 12 1962
July 7 1962

Apr. 8 1963
May 28 1963
June 11 1963
June 15 1963

Time

1600
0200
1800

0600
0715
1200
1300

Discharge

110
166

* 364

73
* 225

196
111

Gage 
height

4.10
4.82
6.70

3.21
5.48
5.15
3.98

Date

Apr. 13, 1964
Apr. 16, 1964

Apr. 13, 1965
May 16, 1965
June 6, 1965

Time

1430
1400

0400
0300
2000

Discharge

-
* 134

* 412
188
233

Gage 
height

b 5.37
4.45

6.38
4.38
4. S3

Annual minimum discharge, April 1960 to September 1965
Water year
1960 
1961 
1962

Date

Aug. 1, 1960 
Sept. 5, 1961 
Jan. 14-2O, 1962

Discharge

a 1.0 
.60 

b 1.1

Gage height || Water year

1.28 1963 
1.29 1964 

1965

Date

Feb. 18-26, 1963 
Aug. 20, 1964 
Feb. 24 to Mar. 1

Discharge

b 0.70 
.90 

b 1.5

Gage height

1.09

a Not previously published, 
b Minimum daily.

1960-65: Maximum discharge, 412 cfs Apr. 13, 1965 (gage height, 6.38 ft); minimum, 0.60 cfs 
Sept. 5, 1961; minimum gage height, 1.09 ft Aug. 20, 1964.

Remarks.--Records good except those for periods of no gage-height record and those for winter peri- 
ods, which are fair.

Cooperation. Gage-height record for April to June 1960 furnished by Corps of Engineers.

DISCHARGE, IK CUBIC FEET PER SECOND, APRIL TO SEPTEMBER 1960

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
AC -FT

OCT.

t 2.6

NOV. DEC. JAN. FEB.

     

MAR,

t 20

APR.

19
18
18
18
18

35
65
64
58
45

35
31
45
40
37

35
32
30
27
26

24
22
21
23
24

28
30
26
26
24

944
31.5

65
IB

MAY

22
22
19
19
18

15
13
12
12
11

9.5
9.5
8.8
7.2
7.2

7.6
7.6
6.9
9.5
9.5

6.9
5.9
4.8
4.6
4.6

5.1
12
9.5
7.6
7.6
5.9

320. B
10.3

22
4.6

JUNE

21
12
6.5
5.1
4.1

4.1
3.6
3.4
3.4

28

21
17
13
13
26

19
15
54
46
38

47
35
63
54
43

41
38
34
24
24

756.2
25.2

63
4.1

JULY

22
19
12
11
11

7.2
6.5
4.1
3.4
3.0

2.5
2.5
2.5
2.2
2.2

1.1
3.4
2.5
4.6
3.0

2.5
2.2
2.1
1.8
2.5

2.2
2.1
1.8
1.2
1.2
1.4

146.7
4.73

22
1.1

AUG.

1.2
1.2
1.2
1.6
1.2

1.2
1.9
1.8
1.6
1.4

1.3
1.2
1.1
1.1
1.1

1.1
1.1
1.2
1.6
1.8

1.4
1.2
1.2
2.5
9.5

13
16
13
9.5
4.1
3.4

101.7
3.28

16
1.1

SEPT.

5.9
8.8
4.3
3.8
3.0

2.5
2.5
2.5
2.5
2.1

1.9
1.8
1.7
1.4
1.3

1.8
1.8
1.9
1.4
1.4

1.4
1.2
1.2
1.3
1.3

1.3
1.3
1.3
1.3
1.6

67.5
2.25
8.8
1.2

t Result of discharge measurement.
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5-0777. Ruffy Brook near Gonvick, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER I960 TO SEPTEMBER 1961

DAY

1 
2
3 
4
5

6

8
9

10

11
12
13
14
15

17 
18

20

21
22

24
25

26

28
29
30

MEAN
MAX
MIN

OCT.

.6 

.6

.2

.2

.4

.8

.7

.7

.8

.8

.7

.8

.9

.6 

.3

.3

.2

.1

.3

.3

.3

.3

.2

.4

1.60
4.3
1.1

NOV.

3.2
3.0

2.5
2.5

2.5

2.5
2.5
2.4

2.4
2.4
2.4
2.5
2.5

2.6 
2.6

2.4

2.4
2.4

2.4
2.5

2.4

2.2
2.2
1.8

2.47
1.2
1.8

DEC.

.2

.2

.2

.0

.0

.0

.0

.0

.8

.8

.8

.8

.8 

.8

.6

.6

.6

.4

.4

.4

.4

.4

.2

1 75
.2
.2

JAN.

.2

.2

.2

.2

.0

.0

.0

.90

.90

.90

.90

.90

.90 

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.93
1.2
.80

FEB.

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80 

.80

.80

.80
1.5

.0

.0

.2

.2
     
     

.89
1.5
.80

MAR.

1.2

1.2
1.4

1.6

2.0
2.0
3.8

4.0
4.0
4.5
4.5
4.7

4.5 
4.8

5.0

6.0
8.0

12
14

15

Ib
13
14

6.44
16

1.2

11

8.7
8.0

b.O

7.0
b.O
b.O

5.0
b.O
7.0
7.0
R.U

20 
0

0

0
0

3
bl

57

43
38
33

26.3
61
5.0

28

19
19

39

53
17
11

11
13
31
32
45

46 
43

37

31
27

23
20

17

11
10
9.8
8.6

26.8
56

8.6

7.1

3.8
3.2

3.2

2.8
2.6
2.1

1.9
1.8
1.7
1.3
1.3

1.5 
1.4

1.3

1.2
1.3

1.2
1.3

1.3

1.1
.80
.HO

2.29
7.1
.40

.80

.80

.90

.90

1.0
.90
.80

.90
1.8
1.8

11
b.7

3.4 
2.6

1.9

1.9
1.8

1.7
1.7

1.2

1.0
2.6
2.6

2.10
11

.81}

AUG.

1.3

1.7
.90

.90

1.0
1.0
1.0

1.0
1.0
.90
.70
.70

.70 
l.J

1.4

1.4
1.3

1.1
.90

.90

1.0
.90
.70

1.17
3.4
.70

.90 

.90

.70

.60

.70

1.4
1.8
3.2

3.b
3.b

17
17
12

6.1 
4.0

2.6

3.4
3.8

4.3
3.4

3.4

2.3
3.4
3.4

123.10 
4.10

17
.60

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
MAX
MIN

OCT.

3.4
3.2
2.6
2.4
2.4

2.4
2.4
2.2
3.4
3.8

4.6
5.2
4.9
4.0
3.8

3.6
3.4
3.2
3.0
3.0

3.0
2.8
2.8
4.6
3.0

3.0
2.8
2.8
2.8
2.6
2.8

5.2
2.2

NOV.

2.8
2.8
3.0
3.0
3.0

4.5
4.5
4.0
3.8
3.8

3.6
3.8
3.8
4.8
5.0

4.8
4.7
4.0
3.5
3.0

3.0
3.0
3.0
2.8
2.8

3.5
3.0
3.0
2.8
2.8

5.0
2.8

DEC.

.8

.6

.6

.6

.4

.4

.2

.2

.0

.0

.8

.8

.8

.8

.6

.6

.6

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.2

.2

.2

.2

.8

.2

JAN.

.

 

f

m

 

.

.
^
,
 

,

.
 

,
.
.
.
 

,
,
^
.
 

 

FEB.

1.2
1.2
1.4
1.4
1.6

1.6
1.6
l.b
1.6
1.6

l.b
1.8
1.8
1.9
1.9

1.9
1.8
1.8
1.8
1.8

1.8
1.8
1.8
1.8
1.8

1.8
1.8
1.8

     ,  
     

1.9
1.2

MAR.

1.8
1.8
1.8
1.8
1.8

1.8
1.8
1.8
1.8
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.2
2.2
2.2
2.4

2.4
2.4
2.4
2.6
2.6

2.8
2.8
8.0
7.0
6.0
5.0

8.0
1.8

APR.

5.0
5.0
5.0

10
60

100
90
70
60
60

50
40
30
25
20

20
20
50
80
80

20
40
20
10
00

87
78
74
63
56

140
5.0

MAY

50
42
35
31
26

23
21
21
16
21

17
28
80
111
116

150
216
254
156
109

98
102
301
293
243

193
152
92
70
74
109

301
16

JUNE

122
90
73
61
54

47
44
94
75
96

150
150
102
73
50

48
46
41
33
28

23
26
20
16
13

12
12
8.8

14
11

150
8.8

JULY

11
9.6
9.4

15
13

15
264
300
236
212

166
L04
72
63
46

38
33
28
18
18

16
16
14
12
10

9.4
7.2
6.5
5.4
5.4
4.8

300
4.8

AUG.

4.2
3.9
3.9
3.8
3.8

3.8
3.6
3.3
3.0
2.9

6.1
5.6
4.6
4.4
4.2

3.6
3.6
3.5
3.1
3.4

3.0
3.1-

2.9.z.e>
2.4

2.2
2.3
2.0
1.9
1.9
1.8

104.8 

6.1
1.8 
208

SEPT.

.8

.8

.4

.4

.1

.0

.0

.4
3
2

i.
1
12
10
10

10
8.4
7.4
6.0
5.8

3.8
3.5
3.5
3.5
3.4

3.4
2.9
2.9
3.0
3.0

218.4 

34
1.8 
433
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5-0777. Ruffy Brook near Gonvlck, Minn. Continued

DISCHARGE, IN CUBIC FEET PtR SECOND, WATER YEAR UCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

11

13
14
15

16 
17
18 
L9
20

21
22
23
24
25

26
27
28
29
30

MEAN
MAX
MIN

4.4
4.5
4.8
5,1
4.4

4.2
3.6
6.0
4.5

3.9

4.L
3.8
3.9

3.3 
4.2
3.9 
3.9
3.9

4.L
4.9
4.9
4.8
4.8

4.2
4.2
3.8
3.8
4.1
3.8

4.26
6.0
3.6

.1

.9

.3

.8

.4

.8

.9

.8

.1

6.3

6.8
6.8
6.1

6.1
5.8
5.8 
5.6
6.0

6.6
6.6
6.8
6.8
6.8

6.0
6.6
6.6
6.3
6.3

5.53
6.8
3.4

6.8
7.0
6.6
6.3
4.6

4.8
4.0
4.0
3.0

3.0

3.0
3.0
3.2

3.2 
4.0
4.4 
4.4
4.0

4.0
3.8
3.4
3.4
3.4

3.4
3.0
3.0
3.0
2.6

3.89
7.0
2.2

2.2
2.2
2.2
2.2
2.2

2.2
2.2
2.2
2.2

2.0

1.8
1.8
1.8

1.8 
1.8
1.8 
1.8
1.7

1.7
1.7
1.7
1.7
1.6

1.6
1.6
1.6
1.6
1.6

1.87
2.2
1.6

1.6
1.4
1.4
1.4
1.4

1.6
1.6
1.4
1.4

1.2

1.0
.80
.80

.80 

.80

.70 

.70

.70

.70

.70

.70

.70

.70

.70

.80

.80
     
     

1.03
1.6
.70

.80

.80

.80

.80

.80

.80
1.0
1.2
1.2

1.2

1.4
1.4
1.4

1.4

1.2 
2.2
3.0

3.5
LO
20
25
30

35
38
38
38
37

10.9
38

.80

7
6
5
0
4

6
6
7
4

2

3
9
8

9 
8
8 
3
0

9
8
6
a
8

4
9
8
4
0

31 9
7
6

17
16
16
15
14

14
18
IB
18

16

17
18
18

16

18 
18
19

20
19
19
18
17

20
lit
214
176
136

38.2
214
14

34
0
8
5
8

2
: 7
: 9
2

189

110
80
97

52

27
22

19
15
13
12
12

20
16
12
12
10

53.2
189
10

9.4
8.1
6.8
5.3
5.3

5.3
4.8
4.3
4.1

4.3

7.1
6.3
5.8

5.8

5.6
5.6

5.3
5.6
5.8
6.0
8.4

14
17
18
17
15

7.98
18

3.6

15
14
13
12
9.2

8.9
8.7
8.T
7.1

7.6

6.6
6.8
6.8

7.4

6-3
4.8

3.4
4.8
5.1
3.6
3.1

3.6
3.6
3.6
4.1
4.1

6.89
15

3-1

2.9
2.7
2.7
2.2
2.2

2.2
2.2
2.2
1.9

1.9

1.7
1.7
1.6

1.6

3.1 
2.7
2.4

2.0
1.7
1.9
2.1
2.1

2.1
2.2
2.2
2.2
2.2

2.17
3.1
1.6

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2 
3

5

7 
8
9 

10

11 
12 
13

15

16 
17 
18
19 
20

22 
23 
24 
25

26 
27 
28 
29

MEAN 
MAX 
MIN
AC-FT

2.0 
2.0 
2.0

2.1

2.0

2.1

2.1 
2.1 
2.1

1.9

1.9 
1.8

2.0

1.9 
1.8 
1.8 
1.8

1.9
1.8 
1.8 
1.8

2.2 
1.8
121

2.0 
2.1 
2.0

2.1

2.0

2.4

2.2 
2.2 
2.2

2.2

2.2 
2.2

2.2

2.1 
2.1 
2.1 
2.1

2.0 
2.0 
2.0 
2.0

2.4 
1.8
126

1.8 
1.8 
1.8

1.6

1.6

1.4

1.4 
1.4 
1.4

1.2

1.2 
1.2

1.2

1.2 
1.2 
1.2 
1.2

1.2 
1.2 
1.2 
1.2

1.8

83

1.2 
1.2 
1.2

1.2

1.2

1.2

1.2 
1.2 
1.2

1.2

1.2 
1.2

1.2

1.2 
1.2 
1.2 
1.2

1.2 
1.3 
1.3 
1.3

1.3

1.3 
1.3 
1.3

1.3

1.3

1.3

1.4 
1.4 
1.4

1.4

1.4 
1.4

1.4

1.4 
1.4 
1.4 
1.4

1.4 
1.4 
1.4 
1.4

1.4

1.4 
1.4 
1.4

1.4

1.6

1.6

1.6
1.8 
1.8

2.0

1.8 
2.5

4.0

3.0 
3.0 
3.0 
3.0

3.0 
3.0 
3.0 
3.0

4.0

3.0 
3.0 
6.0

16

14

16

20 
30 
90

114

131 
108 
91

101 
64

76 
70 
62 
55

49 
42 
40 
43

131

35 
32 
33

40

42

32

33 
35 
23

18

17 
17 
14
13 
13

14 
14 
14 
14

9.2 
8.4 
7.9 
8.9

44

6.3 
5.6 
5.1

4.1

6.3

1

0 
2 
4

3

3
4 
6
1
0

7 
0 
1 
8

6 
6 
5 
4

21

10 
14 
10

7.1

7.9

5.1

4.3 
4.1 
3.8

3.1

2.9 
2.4 
2.0
1.8 
4.8

2.2 
2.0 
2.0 
1.9

1.9 
2.1 
2.0 
1.9

14

1.6
1.6 
2.0

1.5

1.2

1.3

1.3 
1.2 
1.2

1.2

l.l 
1.1 
1.1
1.0 
.90

1.9 
1.6 
1.7 
1.5

1.5 
3.1 
2.4 
2.2

3.1

5.3 
5.8 
3.6

2.1

2.6

1.9

1.8 
1.7 
1.6

1.6

1.6 
1.4 
1.3
1.3 
1.8

2.2 
2 
7
4

4 
6 
6 
6

17



RED RIVER OP THE NORTH BASIN

5-0777. Ruffy Brook near Gonvlck, Minn. Continued

DISCHARGE, IN CUBIC PEET PER SECONOt WATER *tAR OCTU6ER 1964 TU SEPTEMBER 1165

1

3 
4
5

7 
8 
9

1
2 
3 
4
5

6

3
9

L 
2

7
a
9 
0

ME N 
MA 
MIN

4

2 
1 
0

9.7 
8.9 
7.8 
7.3

5.5 
5.0 
4.4 
4.3 
3.6

3.9

4.3
4.0

3.4 
3.2 
3.2 
3.0

14

3.2

3.8 
2.9 
2.9

2.5 
2.6 
2.6 
J.O

5.2 
6.0 
5.2 
4.3 
4.3

4.0

3.2 
3.2

3.3 
3.3 
3.2 
3.2

6.5

3.1

3.1 
3.0 
3.0

3.0 
J.O 
3.0 
3.1

3.2 
3.2 
3.1 
3.1 
3.1

3.0

2.8 
2.7

2.7

2.6 
2.6 
2.6 
2.6

3.2

2.6

2.6 
2.6 
2.6

2.5 
2.5 
2.5 
2.5

2.5 
2.6 
2.7 
2.8
2.8

2.8

2.6 
2.5 
2.4

2.4

2.2
2. a
2.1
2.0

2.8

154

1.9

1.8 
1.8 
1.8

1.8 
1.8 
1.8 
1.9

1.9 
1.9 
1.8 
1.8 
1.8

1.7 
1.7

1.6 
1.6 
1.6

1.5 
1.5

1.9

96

1.5

1.6 
1.7 
1.7

1.8 
2.0 
2.1 
2.2

2.3
2.5 
2.7 
3.0 
3.2

3.2 
3.2

3.0 
2.9

2.8 
2.8 
2.8 
2.8

3.2

3.0

3.3 
3.6 
7.0

7 
6 
0 
2

1 0 
2 0
3 a
3 9 
3 3

2 8 
1 7

9

1 
9 
b 
1

398 
3.0

IN 1.5

21

34 
29 
27

27 
23 
28 
28

47 
38 
36 
30 

102

Ib7 
139 
127
110 
99

83 
54 
43

36

27 
30 
25 
22

167
20

AC- FT

10

93 
139 
163

200 
187 
147 
108

64 
49 
36 
23
13

14 
12 
11

10

8.1 
7.8 
6.5

4.5

3.8 
7.0 
6.2 
4.8

200 
3.8

13.550

3.8

3.4 
3.2 
2.9

2.6 
2.6 
2.6 
2.5

2.4 
44 
23
7.8 
6.5

4.5 
4.5 
5.8

3.2

3.4 
3.2 
2.9

2.4

2.2 
2.2 
2.2 
2.2

44 
2.2

.8

.9 

.0 

.0

.3

.8 

.7 

.4

.9 

.8 

.8 

.8 

.6

.6 

.6 

.1

.a

.8 

.7 

.7

.1

.4 

.9 

.9 

.4

.3 

.6

SEPT.

3.0

2.2 
2.5 
2.2

2.4 
2.7 
2.5 
2.5

2.6 
2.5 
3.0 
5.0 
6.2

4. a 
6.5 
5.8

4.Q

4.0 
6.0 
9.5

7.8

b.2 
6.2 
5.8 

11

11 
2.2

Note. No gage-height record Feb. 18 tc



RED RIVER OF THE NORTH BASIN

5-0780. Clearwater River at Plummer, Minn.

Location.  Lat 47°55' , long 96°03' , in SE^-SWi sec. 4, T.151 N. , R.42 W. , on right bank 200 ft down- 
stream from Soo Line Railroad bridge, 300 ft downstream from bridge on U.S. Highway 59, 0.9 mile 
northwest of railroad depot in Plummer, and 8 miles upstream from Hill River.

Drainage area.   512 sq mi.

Records available.  April 1939 to September 1965.

Gage.   Water-stage recorder. Datum of gage is 1,099.12 ft above mean sea level, adjustment of 1912 
["Levels by Corps of Engineers). Prior to Nov. 10, 1939, staff gage at site 100 ft upstream at 
same datum.

Average discharge .--26 years, 169 ofs (122,400 acre-ft per year).

Extremes.   Maximums and minimums (discharge in cubic feet per second, gage height in feet).

__ Annual maximum discharge (*) and peak discharges above base (50o cfs), water years 1961-6'S

Date

Apr. 25, 1961

May 25, 1962 
June 9, 1962

Mar. 29, 1962

Time

2330

010O 
1SOO

1430

Discharge

* 461

3,170 
* 3,640

580

Qage 
height

4.88

11.24 
11.90

a 6.73

Date

Apr. 4, 1963 
June 2, 1963

Apr. 16, 1964

May 7, 1964 
June 1O, 1964

Time

05OO 
1430

0215 
0515

Discharge

* 966 
660

-

81S 
912

Qage
height

a 7.54 
5.74

a 8.78

6.3O 
6.62

Date

June 2O, 1964

Apr. 12, 1965 
May 19, 1965

Time

0715

0630 
130O

Discharge

772

* 3 620 
856

Qage 
height

6.14

11.88 
6.43

Annual minimum discharge, water years 1961-65
Water year
1961 
1962

Date

Aug. 17, 1961 
Feb. 28 to 

Mar. 7, 1962

Discharge

14 
a 26

Qage height

2.20

Water year

1963 
1964 
1965

Date

Jan. 19 to Feb. 1 
Aug. 19, 1964 
Aug. 21, 22, 1965

Discharge

a 22
a 22 

30

Qage height

1

Minimum daily.

1939-65: Maximum discharge, 3,640 cfs June 9, 1962 (gage height, 11.90 ft); maximum gage 
height, 11.97 ft Apr. 11, 1965 (backwater from ice); minimum discharge, 7.9 cfs July 8, 1940.

Remarks. Records good except those for winter periods, which are fair. Slight regulation by Clear- 
water Lake. Records of chemical analyses for the water year 1963 are published in reports of the 
Geological Survey.

DISCHARGE. IN CUBIC FEET PER SECOND, WATER VEAR OCTOBER 1960 TO SEPTEMBER 1961

z
3

5

6 
7

9 
10

11 
12

14 
15

16

18 
19 
20

22 
23

25

26 
27

29
30

MEAN 
MAX 
MIN

32

31

31 
31

30 
31

31
36

46 
50

50

47
44 
43

39
39

38

37 
37

39 
48

SO 
30

61

57

55 
53

36
44

56
40

56 
56

75

65
40 
50

54 
54

48 
48

35 
35

75
35

54

54

52 
52

50 
50

48 
48

48 
48

48

48 
48 
46

44 
44

44 
42

38 
40

54 
30

JAN.

38

38

38 
38

36 
36

36

32 

32

33
33 
28

28 
28

26 
24

24 
24

40 
24

24

25 
25

25 
25

25

26 

26

26 
26 
26

28 
28

30 
10

' ~

32
24

38

38 
38

40 
40

40

42 

44

46 
55
70

110 
125

190 
210

200 
170

210 
34

115

115 
115

120 
111

92

80 

68

154 
202

390 
380

450 
442

403 
375

450 
66

220

213 
222

205
190

179

230 

273

302 
291

256 
234

170 
151

125 
116

328 
105

80

72
69

58 
54

53

41 

40

30 
30

28 
25

23 
22

21 
2O

9B 
20

20

23

21 
19

18 
18

20

53

81 
83

68 
64

62 
56

50 
45

44
40

83 
18

38

30

30 
26

23
23

20 
20

18 

17

18 
34

43
40 
38

35 
33

30 
30

44 
17

30

30

29 
26

34 
50

81 
86

98 
134

129 
112
101 
95 
92

107 
122 
117

91 
84

83 
78

134
26



192 RED RIVER OF THE NORTH BASIN

5-0780. Clearwater River at Plummer, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YtAR UCTbBER 1961 TO SEPTtMBER

1
2

4 
5

6 
7

9
10

12 
13

15

16 
17

19 
20

21 
22 
23

25

26 
27 
28 
29 
30 
31

MAX 
HIN

76

70 
70

69

65

77 
82

76

72 
70

66 
63

61 
61 
58

54

55 
53

82 
53

53

42
50

56

50

60
60

63 

63

60 
50

60 
60 
58

48 

50

70 
33

48

44 
42

40

38

38 
38

38 

36

36 
36

36 
3b 
34

34 

34

48 
34

34

34 
34

32

32

30 
30

30

28 
28

28 
2B 
28

30 

28

34 
2t>

28

30
30

30

30

30

30

28 
28

28 
28 
28

28 

28

30

26

28

30

30

36 
38

38 

40

50

50

380

860

568

291

622

1.490

2.610 

1,740

1,600

2,430

580

230 

178

160

2,000

591

244 

223 

185

2,000

161

150

144

169

163

104 
99

84

72 

65 

55

234

StPT.

53

51

70 
197

287

185

132 
120
109

97

89 
85 
80

287

AC-FT 55,800

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1

3 
4
5

6
7

9 
10

11 
12

14 
15

16 
17

19 
20

21

23 
24

2T
28

30 
31

MEAN 
MAX 
HIN

74

72

70

69 
69

71
72

71

71

69 
72

63 
64

70 
74

70

68

74 
63

68

72

71

68 
66

85 
100

94

91

91 
84

90 
100

85

100

110 
66

98

105

80

80 
78

76

70

70 
72

68

56

52

46

110

46

44

42 

38

30 

28

22

22

22

46

22

24

26

26

26

-     -

26

26

26

28

250

420

520

550

480

520

508

211

207 
209

     

750

225

203
188

157

184

184

164

646

646

649

646 
619

438

217

138

184

     

657

12T

106 
96

84

67

87 

87

54

56

87 
80

303

89

107 
89

69

45

49

52 

49

52

50

65 
63

107

59

51 
48
48 

47

40 

38

40 

38

51 

52

48

47

47

59 
38

CAL YR 1962: TOTAL 123,365 MAX 3,490 AC-FT 244,700



RED RIVER OF THE NORTH BASIN

5-0780. Clearwater River at Plummer, Mlnn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
1* 
15

16 
17 
18 
It 
20

21 
22

25

26 
27 
28 
29 
30 
31

MEAN 
MAX 
MIN

48 
47 
46 
46

45

43 
43 
43

42 
41

42 
42

41 
43 
44 
44 
43

44 
46

46 
46 
46

43

44.3 
49 
41

43

43 
43

45 
45 
46

48 
*9

44
49

48 
48 
46 
54

46 
30

50 
48

45.5 
55 
30

44

40 
42

40 
40 
38

40 
40

40 
40

38 
38 
38

38 
38

36 
36

34

38.6 
44 
34

34

34 
32

32

30 
30

30 
30

30

3 L

30 
30

30

30.8 
34 
30

30

32

32

32 
32

32

32

32 
32

31.9

30

32

32

32

35 
35

36

35

38

38 
38

40

35.1

32

42

50

80

180 
220

500

1,140

838

894

596
540

490

42

472

421

503

383

289

244

ISO

158

123
110 
102

86

315

86

81

69

743

403

208

183

374

361

301 
249 
188

     

297

66

164

144 
129

1OO

151

115

85 
82

84 
71 
55

89

70

64
58 
44

53

97.9

44

52 
48 
32 
26

45

37

31

28 
28

29 
27 
25

28 
30 
34 
38 
38

43 
45 
79

76

37.8

22

SEPT.

90 
93 
89 
70 
70

7O

62

50 
48 
45 
44

46 
44 
42

41

41 
43 
56 
74 

121

255 
230 
199

     

85.6

41
5,100

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2 
3 
4
5

6
7

9

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MEAN 
MAX 
MIN

185 
176 
188 
160

153

108 
104

90

86 
85 
85 
84 
82

81 
81 
79 
76 
75

74 
74 
Tl 
71 
71 
70

188 
70

70 
71 
70

68

71 
76

84

84 
74 
60

52 

59

64 
64 
64

64 
62 
60 
59 
58

85 
44

56 
56 
56

54

52 
51

50 

50

49 
49 
49

48 
48 
47 
47 
46 
46

57 
46

45 
45 
44

42

42 
43

42 

41

41 
41 
41

41
40 
40 
40 
40 
40

46 
40

39 
39 
40

41

41 
40

40

39 
38 
38

38 
38 
39

42 
38

40 
41 
41

45

44

43

43 
44 
44

45 
45 
46 
46 
47 
47

47 
39

51

57

3,480

2,000

1,600

1,080 
954 
832

715 
601 
518 
463 
424

3,480 
48

414

412

444

830

8O9

622 
560 
513

460 
12 
96 
74 
46 
21

510 
856 
321

1,010

906

1,050 
988

550

325

190 
163 
147

136 
144 
178 
188 
158

630 
1,370 

136

123

96

88

74

92 
187

150

109

8 
8

7 
6 
6 
60 
60 
64

110 
271 
60

52

48 

48

60 
42

38 
37 
46

41

37

49 
46

32

32 
31 
33

44 
68 
76 
69 
64 
64

47.0 
76 
31

SEPT.

61

60

69 

2

7 
5

5
4 
3

93

132 
140 
116 
102

90 
90 

136 
167 
164

144 
129 
121 
142 
295

100 
295 
53



RED RIVER OP THE NORTH BASIN

5-0782.3. Lost River at Oklee, Minn.

Location. Lat 47°50'35", long 95°51'30", on west edge of sec.l, T.1SO N., R.41 W., on upstream side 
of bridge on State Highway 222 at northwest edge of Oklee, 12 miles upstream from mouth.

Drainage area. 266 sq mi.

Records available.   July 1960 to September 1965.

Gage.--Wire-weight gage read once daily. Datum of gage is 1,126.94 ft above mean 333 level, adjust 
ment of 1912 (levels by Corps of Engineers). Prior to Sept. 9, 1960, reference points at same 
site at datum 8.00 ft higher. Sept. 9, 1960, to Sept. 30, 1964, wire-weight gags at same site at 
datum 8.00 ft higher.

Average discharge.--5 years, 76.2 ofs (55,170 acre-ft per year).

Extremes.--Maximum and minimum discharges for July 1960 to September 1965 are contained in the fol- 
lowing table:

year

1960
1961
1962
1963
1964
1965

Maximum

Date

July 2, 1960
Apr. 23, 1961
May E4, 1962
June 4, 1963
Apr. 16, 1964
Apr. 12, 1965

Discharge 
(efs)

460
279

1,490
355
472

1,780

Qage height 
(feet )

6.13
4.34
8.72
5.13
6.07

e 11.12

Minimum

Date

WM
Feb. 27 to Mar. 8
Feb. 16 to Mar. 21
Feb. 15 to Mar. 2
Aug. 22, 1965

Discharge 
(ofs)

0.10
.10

1.8
0
0
1.4

Qage height 
(feet)

-
c 1.29
d 1.63

-
-

1.94

a Aug. 7, 20-24, Sept. 26, 27, 1960.
b July 7-13, 15-17, Aug. 14-17, Aug. 29 to Sept. 9, 1961.
c Occurred Aug. 30 to Sept. 8, 1961.
d Occurred Jan. 3, 4, 1962.
e Maximum gage height for year, 11.53 ft Apr. 11, 1965, fr

1960-65: Maximum discharge, 1,780 cfs Apr. 12, 1965 (gage height, 11.12 ft); maximum gage 
height, 11.53 ft Apr. 11, 1965 (from floodmark, backwater from ice); no flow Pet. 16 to Mar. 21, 
1963, Feb. 15 to Mar. 2, 1964.

Maximum stage known since 1897, 18.39 ft Apr. 21, 1950 (present datum) from floodmarks (dis 
charge, 2,790 cfs).

Remarks. Records good except those for winter periods, which are poor.

Cooperation. Gage-height record for April to June 1960 furnished by Corps of Engireers.

DISCHARGE, IN CUBIC FEET PER SECOND, JULY TO SEPTEMBER I960

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
MOT
AC -FT

OCT.

t 16

NOV.

______

DEC. JAN. FEB.

______

MAR. APR.

t 145

t 199

t 434

t 195

t 103

     

MAY

t 39

JUNE

t 190

t 399

  ....

JUIY
366
436
400
225
144

41
84
68
57
49

43
40
36
33
32

32
33
36
38
33

32
29
28
26
24

19
18
16
15
14
8.6

2,455.6 
79.2
436
8.6

4 870

AUG.

4.7
3.6
3.1
1.8
.90

.30

.10

.90
2.2
2.6

6.0
6.6
3.6
2.6
3.1

2.6
2.2
1.1
.40
.10

.10

.10

.10

.10
1.1

.8

.1

.5

.1

.1

.60

5 .20 
.85
6.6
.10
113

SEPT.
0.60
.60
.60
.60
.60

.1

.6

.5

.1

.6

.1

.6

.6

.2

.2

.5

.5

.5

.5

.5

.1

.6

.5

.60

.30

.10

.10

.30

.60

.30
     

45.60 
1.52
4.1
.10
90

t Result of discharge measurement.



RED RIVER OF THE NORTH BASIN

5-0782.3. Lost River at Oklee, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
3
4
5

t>
7
a
9

10

11
12
13
1*
15

16
IT
18
19
20

21
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DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2 
3 
4
5

6
7 
8

10

11 
12 
13

15

16 
17

19 
20

21 
22
23 
24 
25

27

29 
30

MEAN 
MAX

AC-FT

OCT.

14 
14 
13 
12
11

8.9 
7.5 
7.5

16

17 
23 
32

28

26 
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12

11
9.5
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9.5
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9.5

9.5 
9.5 
9.5
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7.5 
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25
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19 
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16 
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8.9

6.3 
6.3
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6.3
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.0

.8 

.6 

.6
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.0
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3.2
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3.2 
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3.2

3.0

2.8 
2.8 
2.8

2.6

2.6 
2.6

2.6 
2.6

2.4 
2.4
2.4 
2.4 
2.4

2.4

2.2 
2.2

166

FEB.

2.2 
2.4 
2.4 
2.2
2.2

2.2 
2.0 
2.0

2.0

2.0 
1.9 
1.9

1.9

1.9 
1.9

1.9 
1.9

1.9 
1.9
1.9 
1.9 
1.9

1.8

110

MAR.

1.8 
1.8 
1.8 
1.8
1.8

1.8 
1.8 
1.8

2.0

2.2 
2.6
2.6

2.6

2.6 
2.6

2.8 
3.0

8.0 
7.0
9.0 
8.0 

10

20

35 
35

APR.

35 
40 
60

200

350 
490 
390

276 

253

224
209

257
280

314

340 
343

317

284 
272

HAY

255 
239 
252

159 
141 
127

133 

138

328 
586

1,000 
977

904

1,440 
1,400

1,320

940 
937

JUNE

926 
597 
513

406 
384 
858

1,460 

1,460

672 
744

651 
577

523

350 
323

262

186 
130

JULY

93 
86 
84

187 
287 
483

738

890

834 
715

478 
412

347

283 
244

186

114
85

AUG.

55 
48 
46

92
as
63

37

39

44 
37

32 
29

25

20 
19

12

14 
13

SEPT.

12 
14 
12

12 
12 
24

123 

141

71

60 
47

36 
34

30

28 
28 
27

24

18 
20

146

2,700



196 RED RIVER OF THE NORTH BASIN

5-0782.3. Lost River at Oklee, Minn.--Continued

DISCHARGE, lit CUBIC FEET PER SECOND. WATtK YEAR UCTUBfcR 1962 TO SEPTEMBER 1963
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0
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1.6
1.6
1.6

1.6
1.6
1.6
1.6
1.6

1.4
1.4
1.4
1.4
1.4

1.4
1.4
1.3
1.3
1.2

1.2
1.2
1.2
1.0
1.0

.80

.60

.40

.40

.40

.40

1.25

.40
77

JAN.

.40

.40

.40

.40

.40

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.10
13
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.10

.10

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
. 0
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0
0
0
0
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0
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o
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0
0
0
0   
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0
0
.10
.10
.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.20

.40

.40

.40

.40

.40

.40

.60

.60

.19

0
12

APR.

.ao
1.0
3.0
5.0
6.5

30
30
30
35
50

100
180
217
245
295

421
460
446
418
408

414
436
43&
393
347

315
277
252
234
219

223

.80

MAY

20?
195
195
194
207

235
254
250
250
230

21?
185
148
113
99

98
94
91
83
78

72
62
57
53
50

47
42
39
37
37
37

128

37

JUNE

37
37
36
32
31

31
38
64
135
163

148
129
103
78
64

56
51
64
97

185

212
205
187
153
129

107
86
68
52
48

94.2

31

JULY

6
5
9
7
4

3
1
7
6
4

2
0
1
6
3

2
2
4
7
1

11
4.1
5.3
1.5
1.5

.90
2.2
4.1
4.1
4.1
2.2

22.3

.90

AUG.

7.9
7.9
7.3
7.3
6.0

5.3
4.1
3.6
3.1
2.6

2.2
1.8
.90
.60
.40

.30

.30

.30

.10

.30

.40

.30

.30

.90

.90

4.1
4.7
14
14
18
19

4.48

.10

SEPT.

25
32
33
36
25

32
41
23
13
17

22
21
16
12
11

8.
8.
2.
2.
7.

7.
a.

14
77

160

150
120
100
85
80

39.7

2.6



RED RIVER OF THE WORTH BASIN

5-0782.3. Lost River at Oklee, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
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3
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9
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1
2
3
4
5

6
7
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9
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ME N 
MA 
KIN

76
68
62
46
33

41
34
25
26
22

20 
22
22

26
28
25
26
25

27
27
26
26
26

25
21
20
21
20

30.1 
76 
20

0
9
1
7
0

9
9
9
9
0

9 
2
3

2
: 3
4
8
5

3
2
2

11
10

9.8
9.1
8.4
7.6
7.0

18.3 
33

.7

.5

.2

.0

.9

.7

.6

.5

.5

.5

.5 

.5

.4

.2

.1

.1

.0

.9

.8

.8

.8

.7

.7

.7

.7

.7

.7

.7

4.8
4.9
5.0
5.1
5.2

5.4
5.4
5.4
5.3

4.3
4.2
4.1
3.9
3.8

3.7
3.7
3.7
3.6

5.3 | 3.6

5.1 
5.1
5.0

4.9
4.9
5.0
5.1
5.2

5.4
5.4
5.4
5.4
5.3

5.2
5.1
4.9
4.8
4.7

4.7

5.28 
6.7

5.11
5.4

3.6 
3.5
3.5

3.4
3.3
3.3
3.2
3.1

2.9
2.8
2.6
2.5
2.5

2.5
2.6
2.6

     
_____

3.34 
4.3

2.7
2.7
2.8
2.8
2.9

3.0
3.1
3.2
3.3
3.4

3.6 
3.7
3.7

3.6
3.5
3.2
3.0
2.8

2.6
2.4
2.3
2.2
2.2

2.2
2.2
2.2
2.2
2.3

2.88 
3.7

2.6
2.8
3.2
4.0
8.0

20
38
76

160
325

1,530 
1,430
1,600

1,360
1,190
1,010

804
666

571
499
446
408
375

343
310
272
258
234

1,600

209
229
242
224
233

300
244
197
231
263

234 
191
179

390
367
344
314
292

277
267
248
236
233

210
166
115
111
104

390

102
165
443
426
483

495
513
54Z
507
487

437
379
327

220
142
123
111
109

98
84
78
64
56

53
62
81
72
71

542

2
5
0
I
a

8
5
9
6
4

2 
2

1 5

4
6
1

: 3
1

0
0
2
2
7

1
1
8
6
6

117

16
13
9.8
8.6
8.0

13
12
12
10
9.2

7.0
6.0
6.5

27
29
9.2
5.6
3.8

2.9
1.4
1.7
2.9
3.8

3.8
4.6
2.9
4.2
6.0

29

518

8.6
7.0
7.0
8.0
8.0

8.0
6.0
4.2
5.6
6.5

4.6
6.D
7

6
8
1
9
7

3
8
8
9
2

3
8
6
1
0

8.2
60

1,080



RED RIVER OF THE NORTH BASIN

5-0785. Clearwater River at Red Lake Falls, Minn.

Location.  Lat 47°53'15", long 96°16'25", in NWiNEi sec. 22, T.151 N. , R.44 W. , on lef; bank 40 ft
   downstream from Great Northern Railroad bridge in Red Lake Falls, 1.4 miles upstream from mouth, 

and 3 miles downstream from Badger Creek.

Drainage area.   1,370 sq mi, approximately.

Records available.  June 1909 to September 1917, October 1934 to September 1965. Monthly discharge 
only for October and November 1934, published in WSP 1308.

Gage. --Water-stage recorder. Datum of gage is 949.49 ft above mean sea level, adjust-nent of 1912
  (levels by Corps of Engineers). Prior to Sept. 12, 1911, staff gage at site half a mile upstream 

and Sept. 12, 1911, to Sept. 30, 1917, staff gage at site 40 ft upstream at different datum.

Average discharge. --39 years, 290 cfs (210,000 acre-ft per year).

Extremes . --Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962

1964 
1965

Date

ftpr. 26, 1961 
June 10, 1962

ftpr. 17, 1964 
ftpr. 13, 1965

Maximum

Discharge 
(cfs)

884 
8,600

3,050 
8,680

Qage height 
(feet)

3.97 
10.96

c 6.58 
d 10.86

Date

June 10, 1961 
Feb. 26 to Mar. 1O

Nov. 19, 1964 
Feb. 23-26, 1965

Minimum
Discharge 

(ofs)

3.1
a 40 
a 29

18 
a 45

Qage height 
(feet)

1.41

1.59

Minimum dally.
b Maximum gage height for year, 6.35 ft Mar. 30, 1963 , from floodmarks, backwater from Ice. 
c Maximum gage height for year, 7.56 ft Apr. 16, 1964, backwater from Ice. 
d Prom floodmark.

1909-17, 1934-65: Maximum discharge, 9,310 cfs May 6, 1950 (gage height, 11.2? ft); maximum 
gage height observed, 17.5 ft Apr. 5, 1913, site and datum then in use (backwater from Lee); no 
flow Sept. 15, 1936, Sept. 14, 1939, Aug. 19-22, 1940.

Remarks. Records good except those for periods of no gage-height record and those for winter peri-
ods, which are poor. Slight regulation by Clearwater Lake and several smaller lales. Records of
chemical analyses for the water years 1964-65 are published in reports of the Geological Survey.

Revisions (water years). WSP 355: 1911-12. WSP 1438: 1910-11, 1917(M).

DISCHARGE, IN CUBIC FEET PER SECCJNO, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1 
2
3 
4 
5

6
7 
8 
9

11 
12

! >

17 
18 
19

22 
23

25

26 
27
28 
29 
30 
31

MEAN 
MAX

38 
38
38 
37 
38

36 
36 
36 
36

38

47

54 
54 
55

50 
50

43

41 
44

49 
68 
76

45.5 
76

87 
93
100 
100 
95

89 
87 
84 
72

80

7 
8 
8

8
7

78 

60

60

77.8 
LOO

35

45 
65

70 
70 
65 
65

60 
60 
60

45
40

45

38 
35

52.3

40

40 
40

38 
38 
38 
38

32 
30 
30

26 
28

26

25 
25

32.6

25 
25

25 
25 
25 
25

26 
26 
26

28 
30

30

linn
26.9

40 
45

45 
45
50 
45

100 
110 
140

190 
220

300

454 
364

158

249 
243

215 
215 
210 
214

116 
184 
302

766 
783

812

670

406

426 
390

381 
408 
431 
403

450 
464 
464

386 
348

288

184 
174

370

44 
35

25 
14
09 
07

87

60

54 
50 
46

38 
34

33

26

73.8 
164

27

20 
21

22 
21
20 
18

19 
24

30

72 
82 
78

80 
68

54

44 
44

42.1 
82

44

36 
33

29 
27 
27 
27

23
20

17

19 
24 
21

30 
37

37

33

30 
29

883 
28.5 
44

SEPT.

29

30 
29 
28

29 
31 
36 
46

82 
104

U7

169 
154 
149

139 
149

159

125 
118 
118

3,109 
104 
174

AC-FT 85.720



RED RIVER OF THE NORTH BASIN

5-0785. Clearwate

DISCHARGE, IN CUBIC FEfcT

r River at Red Lake Falls, Minn. Continued

PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

2
3

5

6 
7
8
9 

10

11
12 
13 
14

16

18 
19

21 
22

24 
25

26 
27 
28

30 
31

MEAN 
MAX
MIN

114 
114

104

100 
91 
87
89 
89

116

118 
130

127

111 
107

89

80 
80

80 
76 
78

82 
78

100 

76

60

70 
80 
85
80 
80

70

ao
85

85

85 
75

70

65 
60

50

50

50 

50 

8
8 
8

a
8 
6 

46

46
46 
46 
46

46

46 
46

46

46

44 

44

44 

44

44 
44

44

44 
44

44

44

42

42

42 

42

42

42 
42

42

42 
42

42

40

    -

40

MAX 8

40 

40

42

42 
42

42 
42

75

40

878 M 
.300 M

500 

1,600

1,120 
1,180

1,200 
1,460

1.460

   ~

80

IN 17 
IN 40

860

642

593

2,480 
3,170

4,810

AC-FT 
AC-FT

JUNE

2,580

1,710

5,260

3,080

88,610 
553,000

JULY

426

659

3,860

2,020 
1,780

464

AUG.

426

687

386 
386

281 
258

125

SEPT.

114 
111

109 

123

484

529 
484

321 
291

187 

182

     

104

DISCHARGE, IN CU8IC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2 
3
4 
5

6
7 
8 
9 

10

11 
12 
13 
14

17 
18 
19 
20

21 
22

25 

26

28 
29 
30 
31

MEAN 
MAX 
MIN

141 
139 
139

134

32 
32 
39 
37 
34

134

132 
132

128

123 
119

119

123 

121

121 
121 
119 
119

141 
119

119 
121 
121

117

128 
143 
130 
141 
146

196

164
181

152

169 
176

146

191 

176

194 
199 
181

199 
117

176 
178 
196

146

145
140 
135 
130

130

120 
115

102

100
98

95 

85

90 
85 
85 
80

196
80

78 
78 
78

76

78 
78

70

60 
50 
48

42

38 
38

32

30 
30 
30 
30

78
30

30 
30

30

30

30

30 
30 
30

30

30

30

30

32 
29

30 
30

32

35

40

40 
45 
50

60

80

350

500

850 
700

850 
30

600 
600

542

1,160

974

747 
645 
579

542

583

480

392

400

     -

1,340 
363

468 
451

363

332

308

308 
312 
332

355

363

367

343

328

855

308

896 
926

908

820

758 
803 
861 
878 
832

702

538

355

290

451

260

300 
280

210

190 
170

400 
900 

1.500 
1,300 
900

580

350

210

123

115

141

352

115

134 
141

128

113
100

69 
62 
64 
58 
57

58 
57

64

60 
58

52

62

76

78.4

52

80 
80

74 
71

67 
65

47
44 
43 
41 
41

40
38

40

44 
49

47

47

52.0 
80 
38

Note. No gage-height record Jan. 29 to Mar. 4, June 30 to July 22.



RED RIVER OF THE NORTH BASIN

5-0785. Clearwater River at Red Lake Falls, Minn. Continued

DISCHARGE, IN CUBIC FEET PfcR SECOND, MATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2 
3 
4 
5

6
7 
8 
9 

10

1 
2 
3 
4
5

6
7 
8 
9 
0

1 
2
3 
4 
5

6 
7 
8 
9 
0 
1

MAX 
MIN

46

44 
43

43
41 

40

40 
40

43 

44
44 
46

49 
49 
49 
50

55 
54 
54

55
40

54

54 
55

54

57 

57

52

40 
54

38 
52 
38 
37

76

76 
36

78

43 
40

43

57 

54

50

50
50

48 
48
48 
48

46

46

7B 
40

44

44 
42

42 

40

40

40 
40

42 
42 
42

44

44

44 
39

44 
45

45 
45

45

46

46

46 
46 
46

46

46 
44

48 
48

50 
50

54

64

65

66 
66

70

72

48

74

80 
90

180

1,850

1,820

2,030 
1,960

1,110

72

956

908 
968

1,020

547 
516

388 
355

191

169

169

150

134 
119

1,580

335 
308

950 
798

507 
392

119

301

239 
213

166 

890

388

152 
143

130 
159

108 
100 
88
90

88

86 
84 
71 
57

52 
44 
49

44

40 
38

36 
36

37 
38

43

50 
50 
84
94

29

39 
30 
19
oa 

ll
11 
ll
98

84 
80 
80 
76 
74

74 
74

69 
90

128

308 
588 
542 
463 
392

588 
67

 No gege-height record Feb. 11 to 

DISCHARGE, IN CUBIC FEET

Mar. 17.

PER SECOND, WATER YEAR OCTUBER 1964 TO SEPTEMBER 1965

1 
2 
3
4 
5

6
7

9 
10

11
12 
13 
14

17
18

20

21 
22 
23

26

28 
29 
30 
31

MEAN 
MAX 
MIN

351 
351 
332
312 
294

273

233
210

196
181 
178 
171

159

157

152 
148

134

130 
128 
126 
126

351 
126

126 
123 
123

119 

128

119 
117

126
130 
146 
157

146

90

98 
98

86 
84 
81

157 
80

DEC.

80 
78 
78

76

72 
70

68
66 
65 
64

60

58

58 
58

58 
58 
58 
58

80 
57

JAN.

58 
58 
59

60

59 

58
58 
58 
57

56

56

52 
52 
51 
51

60 
51

50 

49

48

50

48 
48
48

48

46

46

50 
45

MAR.

46 

47

48

55

54

54

57 
59 
61 
65

46

APR.

68 

81

7,660

4,920

3,190

1,450 
1,220 
1,110

68

MAY

liiio

1,020

2,020

,510

872 
815 
724

724

JUNE

2,010

1,990

1,180

660 
588

480 
434

359

JULY

222

188

803

396

270 
245

196

152 
146 
152

146

AUG.

119

108 
113

98
94 
90 
36

108

80 
65

55

123 
111 
106

55

SEPT.

141

106 
100

96
96 
98 

106

236

191 
178

347

242 
564

5,848

96



RED RIVER OF THE NORTH BASIN 201

5-0790. Red Lake River at Crookston, Minn.

Location.  Lat 47 046'32", long 96°36'33", in SWtSW£ sec.30, T.150 N., R.46 W. , on right bank at down- 
stream side of highway bridge in Crookston, 0.3 mile downstream from Interstate Power Co.'s dam, 
0.6 mile downstream from bridge on State Highway 81, and 53 miles upstream from mouth.

Drainage area. 5,280 sq mi, approximately.

Records available.--May 1901 to September 1965. Monthly discharge only for some periods, published 
in WSP 1308.Figures of daily discharge for Apr. 3-30, 1904, published in WSP 130, have been 
found unreliable and should not be used.

Gage.--Digital water-stage recorder. Datum of gage is 832.72 ft above mean sea level, datum of 1929. 
May 18, 1901, to June 30, 1909, chain gage at bridge 300 ft upstream at same datum. July 1, 1909, 
to Sept. 25, 1911, chain gage, Sept. 26, 1911, to Sept. 30, 1919, graphic water-stage recorder, 
Oct. 1, 1919, to Sept. 30, 1930, chain gage, and Oct. 1, 1930, to June 10, 1965, graphic water- 
stage recorder, at present site and datum.

Average discharge. 64 years, 1,001 cfs (724,700 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Date

Mar. 27 1961 
June 11 1962 
Apr. 9 1963 
June 20 1964 
Apr. 14 1965

Maximum

Discharge 
(cfs)

1,450 
16,700 
6,820 
5,550 
19,400

Gage height 
(feet)

5 67 
21 90 
13 25 

a 11 74 
b 23 51

Date

Aug. 17, 1961 
Nov. 20, 1961 
July 30, 1963 
Sept. 20, 1964 
Nov. 21, 1964

Minimum

Discharge 
(cfs)

28 
35 

334 
26 
50

Gage height 
(feet)

2.50 
2.57 
3.51 
2.56 
2.65'Dp____ rip.i . ]-t J.3DJ la,4UU D CO Ol NOV. £l, J.ytl4

a Maximum gage height for year, 13.38 ft Apr. 16, 1964, backwater from ice 
b Maximum gage height for year, 25.82 ft Apr. 12, 1965, backwater from ice

1901-65: Maximum discharge, 27,400 cfs May 7, 1950 (gage height, 35.70 ft); maximum gage 
height, 35.82 ft Apr. 12, 1965; no flow for part of July 13, 1960 (caused by regulation of power- 
plant upstream).

Remarks. Records good except those for winter periods, which are fair. Diurnal fluctuation caused 
by powerplant upstream. Records of chemical analyses for the water years 1962-65 are published in 
reports of the Geological Survey.

Revisions (water years).  WSP 1115: 1906, 1915-16, 1919-20, 1922, 1925, 1927, 1929. WSP 1308: 
1916(M), 1919(Ml, 1928(M), 1930(M). See also Records available.

DISCHARGE, IN CUBIC FEET PER SECUND, HATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

2

4

7 
8

10

11 
12

14 
15

16 
17

19

22

24

26 
27 
28

30

MEAN 
MAX 
KIN

50

48

48

64

72
70

87 
78

174

66

63

60 
63

116 
228 
45

_i

224

206

109 

142

213

166

166

199 
142

174 
243 
65

50

100

85 

85

70

65

45

40 
70

71.6 
140 
40

60

65

68

70

70

64.5 

45

72

76

65

62

--

68.. 3 

52

75

120

340

698

405 

60

614

406

1,230

1,240

661 

213

685

588

504

394

570 

265

170

119

109

87 
64

50

56

45

40 
38 
38

92.9 

38

81

50

42

40 
59

109 
78

70 
87

122

129

16

12 
ZZ
09

81

89.7 
142 
35

70

61

53

42

50 
40

35 
35

30 
35

40

58

56

67 
67 
81 
81 
67

52.7 
81
30

SEPT.

45

45

53

50

213 
191

239 
Z32

235 
272

217

Z83

317

254 
265 
246 
224 
209

185 
336
42



RED RIVER OF THE NORTH BASIN

5-0790. Red Lake River at Crookston, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2 
3 
* 
5

6 
7
a
9 

10

11

14 
15

16 
17 
18 
19 
20

21 
22 
23 
2* 
25

26 
27 
28 
29 
30 
31

MEAN 
MAX
MIN

209 
195 
191 
213 
184

177 
184 
191 
149 
163

246

310 
310

310 
274 
317 
188 
213

206 
174 
199 
184 
135

177 
191 
160 
170 
170 
170

217 
394

174 
166 
142 
78 

166

103 
130 
80 
190 
180

220

120 
200

210 
180 
120 
180
160

130 
160 
150 
120 
120

120 
90 
70 
70 
70

143 
220

70 
65 
65 
70 
70

70 
70 
70 
70
70

70

68 
67

67 
67 
68 
70 
70

70 
70 
70 
70 
70

72 
72 
72 
72 
72 
72

69.5 
72

72 
72 
72
76 
80

80 
80 
80 
80 
80

80

79 
79

80 
80 
80 
80 
80

80
30 
80 
80 
80

80 
80 
80 
80 
80 
80

79.0 
80

80 
80 
80 
80 
84

84 
84 
84 
84 
84

82 
82 
82 
82 
82

82 
82 
82 
82 
82

82 
82 
82 
32 
82

82 
80 
80

82.0 
84

80 
80 
80 
80 
80

80 
80 
80 
80 
80

80 
78 
81 
84 
87

90

103

103 
106

142 
146

170

181

280

1,000 

2,500 

3,700

2,400 
2,590

2,820

3,740

2,360 
2,200

1,840

1,480

1,500 
2,100

2,500

4,630

8,890

8,500

6,220

4,480

11,500 
9,830

8,400

6,870

3,280

il'.lol

2,520

2,620

6,190 
5,020

4,860

4,120

2,510

2,280

2,230

2,710

1,990 
1,950

1,880

1,720

1,580

1,440

1,440

1,470

1,500

2,110 
2,020

1,970

1,830

1,640

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2 
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13

15

16 
17 
18 
19

21 
22 
23 
24 '25

28 
29

31

MAX 
MIN 
AC-FT

1,450 
1,350 
1,430

1,470

1,450 
1,480

1,550 
1,560

1,580 
1,580 
1,570

1,600

1,580 
1,550 
1,530

1,500 
1,530 
1.520 
1,530 
1,530

1,510 
1,510

1,470

1,600 
1,350 

93,260

1,470 
1,470 
1,500

1,480

1,450 
1,300

682 
1,040

1.230 
1.330 
1,380

1,480

1,520 
1,500 
1,500

1,530 
1,120 

906 
848 
857

2,090 
1,880

2,090 
682 

81,530

1,550 
1,510 
1,510

1,320

898 
610

700 
680

710 
740 
760

780

800 
780 
770

780 
900 

1,000 
990 
980

990 
990

980

1,550 
610 

57,750

980 
1,000 
1,010

1,020

1,040 
1,060

1,070 
1,080

1,080 
1,050 
1,040

1,010

990 
980 
970

950 
940 
930 
920 
910

900

900 
890

890

983 
1,080

60,460

890 

890

890

390 
890

890 
880

880 
880 
880 
880 
880

880 
880 
880 
880 
880

880 
880 
880 
880 
880

870

870

882 
890

48,990

870

870

880 
900

920 
910

910

920 

920

910

920

950 
1,050

2,700

2,300

2,050

2.700

77,630

1,930

5,840

6,640 
5,380

4,060

2,740 

2,780

3,100

3,090

2,730 
2,650

2,370

6,640

190,000

2,360

2,040

1,990 
1.990

2,010

2,010 

2,030

2,040

2,040

2,090 
2,080

1.980

2,430

127.500

2,!)50

2.550

2,450 
2,400

2.38*0

2,560 

2,420

2.200

2.040

1,910 
1,700

1,760

2,710

132, }00

1,470 
1,360

1,090

1,000 
950

1,340

2,640 

1,540

1,200

1,020

870 
852 
808

740 
762

3,570

76,560

704 
677 
672

610

598 
594

590

590 

618

630

672

668 
672 
659

713 
722 
744

652 
758

40,100

767 
776 
772

762 
812 
704 
744

754

762 

700

713

776

839 
866 
898

740 
985 
980

"   ̂

799 
985

47,560

HAT YR 1963: TOTAL 521,021 MEAN 1,427 MAX 6,640 MIN 582 AC-FT 1,033,000



RED RIVER OP THE NORTH BASIN

5-0790. Red Lake River at Crookston, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

2 
3

5

6
7

9 
10

11 
12
13 
1* 
15

17 
18

20

26 

23
29
30

MAX 
MIN

1,000

1,040

,010 

,060

1,060 
1,070 
1,090

1,060

1,120

1,150 

1,110
1,080 
1,070

848

677

613

582 
590

610

225

686 
495

225

514

480

440

400

390 
400

400

490

500

535

540

545 
547

550

550

545

535

535

415

400

420

875

2*000

5,050

2,580

980

884

586

3,550

2,030

5,100 

4,280

3,160

~   

1.040

966

808 

808

866 

754

700

1,040

736
700

610

582

526 

518

434

274
205

232

246
2B8

253 

219

208 
212

260

196

153 

197

249

462 
1,580 
2,600

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2 
3
4
5

7 
8

11 
12

14

16 
17

20

22

24

30 
31

MAX 
MIN 
AC-FT

1,130

1,060

898

821 

880

718

686

1,100

1,180 
1,180

668 
61,260

1,180

1,120

935

280

270

620

610

185 
48,800

610

650

640

600

590

600 
600

590 
37,770

600 
600

620

620

640

640

620 
620

600 
38,260

610

640

660

630

620

     

35,250

630

640 
640

620

630

690

39,070

710

850

3,300 
4,000

7*000

5,810

     

435,600

3,900

3.990

5,110 
4,480

3,640

3,840

3,490

2,620

234,900

2,570

7,370

6,030 
7,290

4,640

2,080

1,840

     

230,000

2.120

1,820

1,570 
1,480

3,560

1,560

1,390

915

903 
111,400

1,000 

923
915 
861

689 
800

811 

788

752

740

708

BOB 

848

689
48,690

SEPT.

848 

821
866 
960

906 
888

880

848 
884 
893

,200

,380 
,300

,180

,370

,600

,500

821 
67,820
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5-0825. Red River of the North at Grand Porks, N. Dak.

Location. Lat 47°56'34", long 97 "03'10", in SW^NE^ sec.33, T.152 N. , R.50 W. , on left bank on second 
floor of old sewage plant in Grand Porks, 2.3 miles downstream from Red Lake River and at mile 
296.0.

Drainage area. 30,100 sq mi, approximately (includes 3,800 sq mi in closed basins).

Records available . April 1882 to September 1965. Monthly discharge only prior to May 1901, pub- 
lished in WSP 1308.

Gage.--Water-stage recorder. Datum of gage is 778.35 ft above mean sea level, datum of 1929. 
1882-92, gages near site of Northern Pacific Railway bridge, if- miles upstream, datum unknown. 
1892 to Oct. 15, 1926, staff and chain gages on Northern Pacific Railway bridge at datum about 
5f ft higher, but published at datum only half a foot higher than present datum. Oct. 16, 1926, 
to Nov. 2, 1933, staff gages near present site, at datum 5 ft higher than present datum but pub 
lished at present datum. Nov. 3, 1933, to Apr. 13, 1965, water-stage recorder 0.3 mile upstream 
at present datum.

Average discharge.--83 years, 2,333 cfs (1,689,000 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 26, 1961 
June 16, 1962 
Apr. 11, 1963 
Apr. 19, 1964 
Apr. 17, 1965

Discharge 
(cfs)

3,400 
26,600 
10,800 
13,200 
52,000

Gage height 
(feet)

9.75 
35.45 
21.23 
22.71 
44.92

Minimum

Date

Sept. 8, 1961 
Dec. 18, 1961 
Aug. 12, 1963 
Sept. 15, 1964 
NOV. 22, 1965

Discharge 
(cfs)

110 
170 
963 
371 

a 590

Gage height 
(feet)

1.50 
2.11 
4.57 
2.96

a Minimum daily.

1882-1965: Maximum discharge, about 80,000 cfs Apr. 10, 1897 (gage height, 50.2 ft, site and 
datum then in use), from rating curve extended above 54,000 cfs; minimum, 2.4 cfs Feb. 3-5, 12, 
14, 16-19, 1937 (caused by unusual regulation during repair of dam at Grand Porks).

Remarks. Records good except those for winter periods, which are fair. Flow regulated by many lakes 
and reservoirs on tributaries. Records of chemical analyses for the water years 1961-65 are pub 
lished in reports of the Geological Survey.

Revisions (water years). WSP 855: 1936 (M). WSP 1115: 
1904, 1914-15, 1917-19, 1921-22, 1927, 1950.

1942. WSP 1175: 1897(M). WSP 1388:

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1

3
4

6
7

9 
10

11 
12

14

20 

21

2<t 
25

27

30

MAX 
KIN

322

302

278

280

298 
308

308

383 

392

401 
377

380

494

270

589

603

430 

380

480 

500

360 
380

300

300

DEC.

300

300

310 

350

310 
300

270

260

290

300

300 

310

300 
290

280

270

280

300

350

_____

230

1,500

2,300

2,940

1,300

2,390

2,600

1,880

2,300 

2,140

1,660

830

729 

712

631

614

488

518

365

428

380 

419

416 

383

368

348

201

190 
190

181

182 
182

156 

158

161

352

Ii6

119

350

407 
392

458

467 
449

542 

536

467

542

MEAN 1,654 MAX 17,000 HIM 260



RED RIVER OP THE NORTH BASIN

5-0825. Red River of the North at Grand Porks, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1 
2
3
<\ 
5

6
7

9 
10

11 
12

14 
15

16 
17

20 

22

24 
25

26

30 
31

MEAN
MAX 
MIN

410

413
386

386 
383

1,130 
1,170

967 
792

614

527 
509

500

446 
437

380

300

410
404

482
500

449

434 
401

383

290

285

200 
185

180

190

180 
185

200 
200

205

80 

75

85 
85

00 
00

225 300

570 23,200

15,500

1,151*

10,600

6,830

3,110

2,920

2,910

3,810

3,420

2,300

2,700

HAT YR 1962: TOTAL 1,972,503 MEAN 5,404 MAX 26,500 MIN 175 AC-FT 3,912,000

M Expressed In thousands.

I
2 
3
4 
5

6
7

9 
10

14 

16

18 
19
20

24

28

MEAN

MIN 
AC-FT

2,660 
2,580

2,460 

2,410

2,430

2,390

2,180

2,030

2,020 
143,500

2,020 
2,050

2,080

2.380

1,670

2,540

1,520 
125,700

2,530 
2,420

2,280

1,660

1.580

1,440

1 000 
97 350

1,460 
1,420

1,460

1,200

1,180

1,060

1,060 
80,210

1,040 
1,040

1,000

1,120

1,100

1.200

1,000 
61.290

1,200

1,220

1,320

1,550

4,800

1,200 
120,600

6,100

5,880

4,750

4,020

3,690

3,620 
343,200

3,530

3,380

3,230

3,410

3,110

3,080 
205,600

5,260

7,960

4,550

3,940

3,870 
371,600

3.700

2,670

1,620

1,260

1,160 
151,200

1.140

967

1,180

1.010

1,090

1.180

967 
68,500

SEPT.

1,220

1,220

1,010

1,160

1,300

999 
71,130



RED RIVER OP THE NORTH BASIN

5-0825. Red River of the North at Grand Porks, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TU SEPTEMBER 1

1
2 
3
4 
5

6

8 
9

10

14 

17

19 
20

21

28 
29 
30
31

MIN

1.320

1,270 

1,270

1,230 
1,270

1.340 

1.400

1,400 
1,440

1,460

1,530 
1,510 
1,470
1,440

1,120 

1,070

999 
995

944 

929

933

630 
300 
930

DEC.

840 

830

810
800

750 

740

780

800 
800 
800
790

780 

780

770

770 
780

773

770

780

770

780

770

630

780

MAR.

620

610

880

850

820 
300

1,080

6,500

800

5,400 
5,080

6,160

2,050

,890

1,700

3,760

2,760

1,200

1,170

1,540

316 

711

478

SEPT.

87*

475

396 
380

442

431 

489

21,093

330

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

2 
3 
4
5

6 
7 
8 
9 

10

13

16 
17 
18 
19 
20

24

26 
27 
28

30

TOTAL 
MEAN 
MAX 
MIN 
AC-FT

2.010 
1,800 
1,750 
1,780

1,760 

1,620
1,540 
1,500

1.500

1.340 
1.340 
1,340 
1,280 
1,220

1,170

1,580 
1,630 
1,660

2,260

94,230

1,660 
1.630 
1,630 
1,620

1,600 

,580
,540 
,460

1,460

1,540

1,400 
1,000

620

840 
850

1,660

75,080

865 
865

855

855

865 
860

870

900 
905

930

53, 640

905 
900

900

900

945

980 
990

1,000 
1,000

990

990 
990

946
1.000

58,150

970 
970

960

910

' 905

890 
885

880 
875

860

980

50,530

965

910

955

950

980

930

990

57,190

1,040

1,700

37,700

48,800

45,800

39.800

51,500

1.457H

12.200

9,350

7,420

6,860

8,560

7,530

13,900

498,600

11,000

11,100

10,000

7,480

6,310

12.100

491,600

5*2oS

4,590

3,760

6,800

4,730

3,900

6,800

265,300

2,400

2,120

1,940

1,660

1,620

1,500

2,730

120,200

1,620

1,520

1,590 

1,610

1,780 
1,900 
2,000

2,110

2,480

2,670

111.800

M Expressed in thousands.



RED RIVER OP THE NORTH BASIN

5-0830. Turtle River at Manvel, N. Dak.

Location. Lat 48°05', long 97°11', in SE£ sec.10, T.153 N. , R.51 W. , on downstream side of bridge on 
State Highway 33, 0.3 mile west of Manvel and 10 miles upstream from mouth.

Drainage area. 613 sq mi, of which 57 sq mi is probably noncontributing. 

Records available.--October 1945 to September 1965.

Gage. Water-stage recorder. Datum of gage is 799.28 ft above mean sea level, datum of 1939. Prior 
Ifo June 29, 1959, chain gage at same site and datum.

Average discharge.--20 years, 45.8 cfs (33,160 acre-ft per year); median of yearly mean discharges, 
26 cfs (18,800 acre-ft per year).

Extremes. Haximums and minimums (discharge in cubic feet per second, gage height in feet). 

_Annual maximum discharge (*) and peak discharges above base (200 cfs}, water yea:

Date

Mar. 14, 1961
Mar. 24, 1961

Apr. 11, 1962
Apr. 14, 1962
May 25, 1962
June 1, 1962

Time

1900
1730

0830
0900
1000
0100

Discharge

-
* 110

-
* 970

510
505

Gage
height

a 10.46
9.53

a!7.04
16.22
10.28
10.23

Date

June 19, 1962

Mar. 26, 1963
Apr. 6, 1963

Apr. 12, 1964
Apr. 15, 1964

Time

1630

1140
1230

1400
-

Discharge

413

-
* 150

~
500

Gage 
height

9.81

a 9.27
7.97

a!2.61
-

Date

June 15, 1964
June 23, 1964

Apr. 13, 1965
Mar. 7, 1965
June 4, 1965

Time

0830
1000

2100
1700
1100

Discharge

568
* 661

* 3,150
244
308

Gage 
height

10.32
11.40

16.92
7.28
7.81

a Backwate

Annual minimum discharge, water years 1961-65

Water year

1961 
1962 
1963

Date

Many days 
Long periods 
Many days

Discharge

0 
0 
0

Gage height || Water year

1964 
1965

Date

Long periods 
Jan. 29 to Feb. 4

Discharge

0 
.60

Gage height

a 4.77

ed Aug. 24, 25, 1965.

1945-65: Maximum discharge, 28,000 cfs Apr. 19, 1950 (gage height, 21.5 ft, from floodmarks), 
from rating curve extended above 4,300 cfs on basis of contracted-opening measurement of peak 
flow; no flow in fall or winter of some years.

Remarks. Records good except those for winter periods, which are fair. 

Revisions (water years).--WSP 1438: 1947(M), 1948. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER I960 TO SEPTEMBER 1961

1

1
1
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN 
MAX
HIM
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.40

2.0
3.0
6.0
8.0

.63
8.0

0

7.5
7.5
7.5
8,0
8.0

7.5
6.5
6.0
5.0
4.0

3.0
2.5
2.5
2.5
3.0

3.0
2.5
2.5
2.5
2.5

2.5
3.0
3.0
3.0
3.0

3.0
2.5
2.5
2.0
1.5

4.00 
8.0
1.5
238

1.0
.80
.80
.80
.80

.60

.60

.60

.60

.60

.50

.50

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.50

.50

.50

.50
..50
.50

  61
1.0
.50

.60

.60

.80

.80
1.0

.1

.1

.0

.0

.0

1.0
.80
.80
.80
.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.60

.60

.60

.60

.60

.60

.60

.79 
1.1
.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50
     
_____

.55 

.60

.50

.50

.60

.60

.60

.60

.70

.80

.80

.90
1.0

10
20
35
50
50

35
30
35
40
45

40
55
75
95
95

90
85
60
60
55
50

95
.50

45
40
40
38
35

25
40
35
25
20

20
22
22
24
20

18
22
22
24
24

22
20
20
20
22

22
24
24
22
20

45
18

0
0
9
9
8

8
0
0
8
8

8
8
6
6
6

6
4
4
3
3

2
0
0
0
0

0
0
0
0
9.0
8.0

20
8.0

8.0
.0
.0
.0
.0

.4

.8

.0

.8

.5

.5

.5

.5

.5

.5

.4

.4

.4

.2

.0

.0

.8

.4

.0

.8

.6

.4

.2

.2

.0

.0

.0 
04

1.0
1.0
1.0
.80
.80

.80

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.50

.40

.40

.60

1.0
1.5
3.0
4.0
2.5

2.0
1.8
1.8
1.6
1.5
1.5

4.0
.40 
70

.5

.5

.5

.4

.4

.4

.3

.2

.0

.80

.80

.80

.60

.60

.60

.60

.40

.40

.40

.30

.30

.30

.20

.20

.20

.20

.20

.10

.10

.10

.10

1.5
.10 
41

0
0
0
0
0

0
0
0
0
.10

.20

.20

.30

.40

.40

.40

.40

.40

.40

.50

.60
1.0
1.5
3.0
4.8

4.5
4.5
4.0
4.0
3.5

4.8
0 

70



RED RIVER OF THE NORTH BASIN

5-0830. Turtle River at Manvel, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTU8ER 1961 TO SEPTEMBER 1962

1

8
9
0
1

TO AL

HA
HIN
AC- FT

3.
2.
2.
1.
1-

. 0

. 0

. 0

. 0

. 0

. 0 
5.

26
28
25

20
12
7.
6. 
6.

5.
4.
3.
3.
2.

2.
2.
2.
2.
2.
2.

133. 0 
5. 2

8
. 0
3 4

2.
2.
2.
2.
2.

1.
1.
1.
1.
1.

1. 
2.
3.
3.
* 

4.
4.
4.
4. 
4.

4.
4,(
4.
3.
4.

4.
4.
4.
3.
3.

95. 
3.1
4.
1.
19

.1

.1

.1

.9

.1

.9

.9

.8

.6

.3

.9

.5 

.4

.2

.0

.30

.70

.50

.50

.30

.30

.20

.10

.10

.10

.10

.10
0
0
0

40.00 
1.29
3.1

0
79

0
0
0
0
0

0
0
0
0
0

0
0 
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 

0
0
0
0
0

0
0
0

      

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0 
0
0
0

0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0

50
410

750

960
940
910

875
310
755
700

484
352
268
228
192

154
127
108
94
86

960
0

21,380

IN 0 
IN 0

70
54
46
41
39

38
42
42
42
43

43

48
57
68

38
96

112
114

74
68
123
401
504

449
321
200
143
180
439

504
33

8,180

AC-FT 
AC-FT

432
369
242
167
126

96
78
70
63
67

145

138
122
127

142
175
332
407

383
214
154
115
83

65
55
49

  43
36

482
36

10,100

5,750 
42,050

31
23
26
24
23

23
32
32
30
29

27

24
23
22

21
20
19
19

18
17
16
14
14

13
12
12
9.7
8.1
6.4

32
6.4

1.260

5.
6.
6.
9.
8.

7 .
5.
4.
3.
2.

3.

4.
4.
4.

4.
3.
3.
4. 
2.

1.
1.
1.
1.
l -

!.
. 0
. 0
. 0
. 0
. 0

9.7
.10
214

.10

.10

.10

.70
2.4

1.4
.30

1.9
4.0

22

24

14
8.0
6.0

4.0
3.5
3.1
2.8 
2.4

2.0
1.5
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2

4.68
26
.10
273

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER '1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6
7
9
9
0

1
2
3
4
5

6
7
8
9
0
1

TO AL
HE N
HA 
MIN
AC  FT

1.2
1.4
1.4
1.2
1.0

.90
1.0
1.2
1.7
2.0

2.1
2.4
2.4
3.1
4.2

5.2
6.4
6.4
5.5
5.2

5.2
7.7
8.1
8.1
7.7

8.0
7.0
7.5
7.5
8.0
8.0

138.70
4.47
8.1 
.90
275

9.0
10
10
10
10

10
10
10
8.0
9.0

9.5
10
10
10
12

12
12
14
12
12

12
9.7
7.7
6.7
8.5

9.7
12
15
15
13

318.8
10.6

15 
6.7
632

1
1
1
1

.0

.0

.5

.5

.5

.0

.5

.0

.5

.2

.0

.0

.2

.5

.0

.0

.0

.0

.5

.0

.0

.0

.0

.0

.0

.0

.0

108.9
3.51

13
1.0
216

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.90

.80

.70

.60

.50

.40

.30

.20

.10

.10

.10

.10

.10

.10
0

0
0
0
0
0
0

15.00
.48
1.0

0
30

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
   

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.10
.10

.10

.50
5.0

30
115

120
115
95
70
60
55

665.80
21.5

0

50
40
40
35
70

140
130
115
95
80

70
59
50
43
36

35
36
29
28
28

24
20
18
17
18

16
14
14
16
15

1,381
46.0

14

IN 0

16
16
16
13
13

19
18
7.7
4.4
3.5

3.7
3.7
5.2
7.0
6.4

8.1
10
9.7
7.4
7.4

8.1
13
29
34
32

27
21
20
18
16
17

430.3
13.9

3.5

AC-FT 
AC-FT

17
15
13
11
9.7

8.9
11
13
22
70

29
9.7
7.4

14
14

13
8.5

10
10
12

9.3
5.5
4.2
5.2
6.4

8.5
7.7
7.4
1.7
0

374.1
12.5

0

42, 540 
7,660

0
.20
.60
.80

1.0

2.5
1.0
1.0
1.0
1.0

1.0
1.0
.90
.80
.80

1.5
45
45
35
28

22
16
8.5
6.0
4.7

4.7
5.5
8.1
15
27
26

311.60
10.1

0

22
18
12
7.
6.

7.
5.
4.
2.
2.

1.
1.
1.
1 .
l.(

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

100. 0
3. 4

.20

SEPT.

.20

.20

.20

.20

.20

.20

.10

.10

.10

.20

.20

.20

.40
1.0
1.4

1.0
.70
.60
.80
.90

.0

.0

.0

.4

.4

1.2
.90
.90
.90

1.0

19.60
.65 
1.4
.10



RED RIVER OF THE NORTH BASIN

5-0830. Turtle River at Manvel, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

.80

.70

.70

.40

.20

.30

.30

.30

.60

.80

.80

.80

.80
1.1
1.2

1.2
1.1
1.0
1.0
1.2

1.7
2.6
3.0
2.6
2.2

1.6
1.2
1.2
1.2
1.0
.30

34.40
1.11
3.0 
.20

.80

.80

.70

.60

.40

.60

.60

.40

.40

.40

.60

.70

.80

.80

.70

.70

.70

.70

.80

.80

.80
1.0
.70
.60
.60

.60

.60

.60

.40

.40

19.30
.64 
1.0
.40

.30

.30

.30

.30

.30

.30

.30

.20

.20

.10

.10

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

3.00
.097
.30 

0
6.0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0   

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

.10

.10

.10

.10
-20

.20

.20

.20

.30

.30

.40

2.30
.074

0
4.6

.40

.50

.60

.80
1.0

5.0
15
60
120
150

200
250
300
380
480

480
406
359
289
195

131
108
94
82
71

73
67
49
43
39

4,449.30
148

.40

IN 0

37
35
33
33
33

36
39
35
31
30

27
24
22
22
19

18
17
15
15
14

13
12
10
9.8
9.1

7.7
6.2
5.9
5.4
4.9
4.7

623.7
20.1

4.7

AC-FT 
AC-FT

.4

.8

.8

.6

.6

4.0
4.4
5.9

12
30

107
246
507
555
560

500
454
354
278
345

04
08
55
09
20

436
314
204
141
102

8,074.5
269

3.6

6,650 
28,780

75
55
44
37
32

30
26
24
21
18

17
15
14
13
12

11
11
10
10
12

12
15
15
15
14

14
15
15
15
15
14

646
20.8

10

14
15
15
13
12

11
9.8
8.0
6.5
5.4

4.7
3.8
3.1
2.8
2.6

2.8
2.8
2.6
Z.2
2.2

2.4
3.1
3.6
4.4

11

13
13
12
11
11
12

235.8
7.61

2.2

11
13
12
12
11

10
8.0
6.8
5.
4.

4.
3.
3.
2.
2.

2.
2.
2.
2.
2.

2.
2.
5 B

10
10

32
50
65
65
60

422.3
14.1

2.2

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2 
3 
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN 
AC  FT

MAT YR

32
26 
22
19 
15

13
12
11
10
12

12
12
11
11
11

11
10
10
10
9.8

9.1
9.1
9.1
9.1
9.4

9.4
9.4

10
9.8
9.8
9.1

383.1
12.4

32
9.1
760

9.1
9.4 
9.8

10 
9.8

9.8
9.1
8.3
7.1
6.8

7.1
7.4
7.1
6.5
6.8

7.1
7.1
6.8
6.7
6.6

6.6
6.5
6.4
6.4
6.2

6.2
6.0
5.8
6.0
6.0

     

220.5
7.35

10
5.8 
437

5.6
5.6 
4.8
4.5 
3.9

3.7
3.7
3.8
3.8
3.8

3.7
3.9
3.9
3.8
3.4

3.4
3.4
3.4
3.2
3.2

3.2
3.2
2.8
2.6
2.6

2.0
2.0
2.0
2.0
2.0
2.0

104.9
3.38
5.6
2.0

.0

.8

.8

.8

.8

.8

.6

.6

.4

.4

.4

.2

.2

1.0
.80
.80
.80
.80

.80

.80

.80

.80

.80

.80

.80

.80

.60

.60

.60

36.80
1.19
2-0.
.60 
73

.60

.60 

.60

.80

.80

.0

.0

.4

.4

.4

.6

.8

.8

.8

.8

.8

.8

.8

.0

.0

.8

.8

.8

.8

1.8
2.0
Z.O

     
     
     

41~.40
1.48
2.0
.60

2.0
2.0 
2.0

1.8

Z.O
2.4
2.4
2.2
2.2

2.2
2.2
2.2
2.2
2.2

2.2
2.0
Z.O
2.0
2.0

2.0
2.0
Z.O
2.0
2.0

2.0
2.1
2.1
2.1
Z.I
2.4

64.8
2.09
2.4
1.8

2.6
2.6 
3.0

6.0

20
60

300
450
620

910
1,560
2,800
3,100
1,960

1,340
970
700
470
320

250
205
1 8
1 0
1 0

0
0
5
0
5

     

16,731.2
558

3,100
2.6

IN 0

42

80

106

192
236
202
154
137

128
110
94
81
68

63
60
57
52
46

46
44
39
39
45

55
60
65
69
64
66

2,662
85.9
236
39

AC-FT

7Z

Z33

249

163
139
119
102
82

67
5Z
41
35
30

26
24
21
19
18

17
16
14
13
13

14
24
39
55
60

     

2,185
72.8
298
13

30,070

50

30

19

16
14
13
13
13

12
Z3
36
27
26

29
Z5
19
16
15

15
15
15
16
16

14
12
10
9.7
9.7
10

601.4
19.4

50
9.7

10

14

14

14
13
10
9.1
8.6

.7

.7

.1

.2

.6

.3

.4

.3

.6

.5

.3

.0

.9

.8

.9

.2

.5

.6

.4

.0

.4

201.1
6.49

14
1.8

7.5

12

20

20
30
31
27
Z4

21
18
16
15
Zl

25
36
44
51
55

46
38
38
39
43

54
59
58
51
57

     

980.5
32.7

59
7.5



RED RIVER OP THE NORTH BASIN

5-0836. Middle Branch Forest River near Whitman, N. Dak.

Location.  Lat 48l4'50", long 98°07'00", in SW^NW^- sec.16, T.155 N. , R.58 W. , 150 ft downstream from 
bridge on State Highway 35 and 6 miles north of Whitman.

Drainage area. 73 sq mi, approximately. 

Records available.--October 1960 to September 1965. 

Gage. Water-stage recorder.

Average discharge. 5 years, 1.32 cfs (956 acre-ft per year).

Extremes.--Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (70 cfs), water years 1961-65

Date

Mar. 20, 1961 
Mar. 23, 1961

Apr. 15, 1962

Time

1500 
1800

1400

Discharge

* 1.6

Gage
height

a 3.59
a 3.11

a 4.83

Date

Apr. 21, 1962 

June 25, 1963 

Apr. 13, 1964

Time

0900 
0500

Discharge

* 100 
* 7.0 

12

Gage 
height

a 4.62 

3.44 
4.91

Date

June 11, 1964 
June 19, 1964

Time

2040 
0700

Discharge

134 
* 192

Gage 
height

4.91 
5.23

a Backwater from ice.

No flow for most of each year.
1960-65: Maximum discharge, 240 cfs Apr. 11, 1965 (gage height, 5.76 ft, backwater from ice); 

no flow for most of each year.

Remarks. Records good except those for winter periods, which are fair.

Discharge, in cubic feet pe years October I960 to Septembe

May

, 1962.... 0.20 June 1

12 2
8. ......... .70 2

, 1962. ... 0.40

.......... .10

Month

May ......................................................

Cfa-days Maximum Minimum Mean Runoff in 
acre-feet

Hote. Plow occurred only on days listed above.



RED RIVER OP THE NORTH BASIN

5-0836. Middle Branch Forest River near Whitman, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 196:1 TO SEPTEMBER 1964

DAY

L
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIM
AC-FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

JAN.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

     

0
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

APR.

.50
1.0
1.0

.40

.10

.50

.80

.50

.20

.10

5.0
5.0

15
22
17

16
15
6.6
6.6
5.8

5.4
2.6
1.2
.70
.30

.40

.60

.50
0
0

     

130.80
4.36

22
0

259

MAY

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

JUNE

0
0
0
0
0

0
0
0

.30
0

15
44
43
22
16

11
14
48

158
65

33
24
19
15
14

13
9.8
7.8
7.1
5.0

     

584.00
19.5

158
0

1,160

JULY

4.1
5.0
3.1
2.5
2.8

2.5
1.6
1.6
1.4
1.0

.70

.40

.40

.30

.20

.10
0
0
0
0

0
0
0

.50

.60

.30

.10
0
0
0
0

29.20
.94
5.0

0
58

AUG.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

   

0
0
0
0
0

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1

1
1
I
14
15

16
17
18
19
20

21
22
23
24
25

26
27
2B
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
Q

Q
0
0
0
0
0

0
0
0
0
0

JAN.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      .
   

0
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
1.0

2.0
5.0

10
15
32

145
132
89

101
109

Bl
62
44
32
22

18
13
8.6
6.4
5.4

5.0
2.6
2.7
2.1
1.4

947.2
31.6
145

0
1.880

1.3
1.3
.90
.40
.80

2.9
3.0
2.0
1.5
1.5

.70

.50

.20

.10
0

0
0
0
0
0

0
0
0
0
.30

.70

.20

.40

.20

.30
1.0

20.20
.65
3.0

0
40

.BO
5.1
7.5
15
5.2

4.4
2.9
2.1
1.2
.80

.70

.60

.40

.30

.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

47.20
1.57

15
0

94

0
0
0
0
0

0
0
0
0
0

0
0
0
9.5
9.2

4.9
2.9
l.B
1.2
1.2

.90

.70

.60

.60

.40

.30

.20

.10

.10
0
0

34.60
1.12
9.5

0
69

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
.20
1.0

.40

.20

.10
0
0

.10

.10

.10

.20

.40

.60

.50

.40

.20

.10

.10

.20

.40

.30

.30

.20

.20

.10

.10

.30

6.80
.23
1.0

0
13

CAL YR 1964: TOTAL 744.00 MEAN 2.03 MAX 158 MIN 0 AC-FT 1,480



RED RIVER OP THE NORTH BASIN

5-0840. Forest River near Fordville, N. Dak.

Location.--Lat 48°12', long 97°44', on line between sees.32 and 33, T.155 N., R.55 W., on right bank 
50 ft upstream from highway bridge, half a mile downstream from South Branch, and 3 miles south 
east of Fordvllle.

Drainage area. 456 sq ml, of which about 120 sq ml Is probably noncontrlbutlng. 

Records available. April 1940 to September 1965.

Gage. Water-stage recorder. Altitude of gage Is 1,040 ft (by barometer). Prior to July 21, 1951, 
chain gage at site 50 ft downstream at same datura.

Average discharge. 25 years, 34.5 cfs (24,980 acre-ft per year); median of yearly mean discharges, 
20 cfs(14,500 acre-ft per year).

Extremes.--Maxlmums and mlnlmums (discharge In cubic feet per second, gage height In feet). 

Annual maximum discharge (*) and peak discharges above base (200 cfs), water years 1961-65

Date

Mar. 19, 1961

Apr. 6, 1962
Apr. 18, 1962
June 7, 1962
June 10, 1962

Time

1420

0100
0400
1300
1000

Discharge

* 65

* 2,600
888

1,310
334

Gage 
height

a 2.69

a 7.69
4.57
5.32
3.22

Date

June 15, 1962

June 25, 1963
July 8, 1963

Apr. 4, 1964

Time

1840

2330
1050

_

Discharge

651

284
* 590

250

Gage
height

4.08

2.86
3.67

_

Date

Apr. 12, 1964
Apr. 16, 1964
June 12, 1964
June 19, 1964

Apr. 11, 1965
June 5, 1965

Time

0330
1330
1630
1000

1400
0100

Discharge

457
219

1,780
* 3,960

* 4,730
214

Gage 
height

3.72
2.92
6.48
9.03

a 10.22
2.90

Annual minimum discharge, water years 1961-65

Water year

1961 
1962 
1963

Date

Aug. 29, 1961 
(b) 

Feb. 4, 11, 1963

Discharge

a 2.2 
a 3.2 
a 1.0

Gage height

I

Water year

1964 
1985

Date

Oct. 1,2,4,5, 1963 
Nov. 17, 1964

Discharge

a 3.2 
2.2

Gage height

1.36

Minimum daily, 
b Nov. 17, 30, De 9, 9, 12, 13, 1961, Jan. 21, 22, Mar. 7, 1962.

1940-65: Maximum discharge, 16,400 cfs Apr. 18, 19SO (gage height, 14.48 ft, from floodmark), 
from rating curve extended above 5,600 cfs on basis of contracted-opening and slope-area measure 
ments of peak flow; no flow Apr. 1-13, Sept. 3, 1940.

Remarks.--Records good except those for winter periods, which are fair. Some regulation of high 
flows by temporary retention in several retarding basins above station. Retarding basins have a 
combined capacity of about 14,000 acre-ft.

Revisions (water years). WSP 1175: 1948. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2

4
5

6
7
8
9

10

11
12
13
14
15

16

18
19

21
22
23
24
25

26 
27

29
30

MEAN 
MAX 
MIN

2.7
2.8

2.8
3.0

3.2
3.2
3.0
2.8
3.0

3.0
3.6
3.6
3.6
3.6

3.6

3.6
3.8

4.4
4.4
4.4
4.5
4.6

4.7 
4.6

5.5
8.0

8.0

6.5
6.5

6.5
6.5

6.5
6.5
6.5
6.5
6.5

6.5
6.5
6.5
6.5
6.5

6.6

6.6
6.6

6.8
7.0
7.0
7.2
7.2

7.0 
6.0

6.5
6.2

7.2

6.0
6.2

6.6
6.6

6.6
6.8
6.6
6.6
6.6

6.6
6.6
6.4
6.6
6.6

6.6

6.4
6.2

6.0
5.8
5.B
5.8
5.6

5.6 
5.6

5.4
5.2

6.8

5.0
4.8

4.7
4.7

4.7
4.7
4.7
4.7
4.7

4.6
4.6
4.6
4.4
4.4

4.4

4.2
4.0

3.8
3.6
3.4
3.2
3.0

3.0 
2.8

2.6
2.6

5.0

2.8
2.8

2.8
2.8

2.B
3.0
3.0
3.0
3.0

3.2
3.2
3.4
3.4
3.6

3.6

3.6
3.6

3.8
4.0
4.4
4.6
4.8

5.2 
5.6

______
     

6.0

6.4
7.0

7.0
7.2

8.0
8.5
8.8
10
11

14
15
20
28
30

32

45
60

42
48
45
36
38

30 
25

18
20

60

15
14

14
12

11
11
13
13
13

13
12
14
14
12

12

10
12

16
15
13
12
12

9.4

11
10

16

11
7.8

7.8
B.8

9.4
8.8
8.3
8.3
8.3

8.8
7.8
8.3
8.3
7.8

6.8

6.8
6.2

6.8
5.8
6.2
5.8
5.4

5.4

4.5
5.0

11

5.4
5.0

4.5
3.8

3.8
4.5
5.4
5.4
4.1

3.8
3.4
3.2
3.2
3.2

3.4

3.8
4.0

4.6
4.6
4.6
4.6
4.6

4.6

4.4
4.6

5.4

4.6
4.6

4.2
4.0

3.8
3.6
3.0
3.6
3.2

3.0
3.2
5.0
4.6
4.0

3.8

4.0
3.8

4.2
4.0
3.8
3.6
3.6

3.8

3.4
3.2

5.0

3.2
3.2

3.0
2.8

2.6
2.8
2.6
2.6
2.6

2.6
2.5
2.5
2.4
2.4

2.3

4.0
3.6

3.0
3.0
2.6
2.3
2.3

Z.3

2.2
2.3

4.0

2.5
2.6

2.6
2.6

2.6
2.6
2.8
2.6
3.4

3.8
3.8
4.0
3.8
3.6

3.4

3.0
3.2

4.0
5.0
4.8
4.6
4.4

4.2

3.8
3.6

5.0

CAL YR 1960: TOTAL 16.568.1 MEAN 45.3 MAX 1,970 MIN 2.1 AC-FT 32,860
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5-0840. Forest River near Fordville, N. Dak.--Continued

DISCHARGEt IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1

4 
b

6 
7 
8

11 
12
13 
14 
15

16 
17

19 
20

21

25 

26

28 
29 
30

MEAN 
MAX 
MIN

OCT.

3.6

3.6 
4.0 
4.9

IS

b.fl 
5.8

5.4

6.8

4.0

4.4 
4.4 
4.4

15

NOV.

7.8

8.3 
8.8

6.3 
6.8

5.8 
5.8

5.8

4.0

3.6

4.0 
4.0 
3.2

8.8

DEC.

4.0

4.0 
3.6

3.6

3.6 
3.6

3.6

4.0

4.4

4.4 
4.4 
4.4

4.4

JAN.

4.9

4.9 
4.9

4.4

4.4
4.4

4.4

3.6

5.4

6.3 
6.3 
6.3

6.3

FEB.

6.8

7.3 
7.3

6.3

6.3 
5.8

6.3

5.8

4.4

4.0

7.3

MAR.

3.6

3.6 
3.2

4.4

4.4 
4.4

4.4

4.9

8.3

60 
35 
30

60 
3.2

APR.

26 
22

22 
500

1,600 
450 
230

170

230 
202

260

291 

220

128 
93

72

46 
39 
34

1,600 
19

MAY

29
26

21
18

16 
17

16

15 
15
15
18 
Zi

22

33 
48

59 
52

40

32 
35 
48

64 
15

JUNE

67 
48

33 
29

26 
634

241

161 
95
63 
72 

275

427

89 
66

52

30 
26

22

18 
16 
13

634 
13

JULY

14 
14

18 
15

13 
17 
15

12 

10

8.0 
7.3 
7.0

7.0

7.0 
7.5

8.0 
12

16 
15

15

11 
8.3 

11

18 
6.8

AUG.

7.8 
7.8

12 
11

13 
11

9.9

17 
15
13 
10 
12

11

10 
8.8

8.8 
9.3

8.3 
6.8

6.8

6.8 
5.8 
6.3

17 
5.8

SEPT.

6.8 
6.8

7.8 
8.3

7.3 
8.3 

18

14

12 
11
8.8 
7.8 
7.8

8.3 
8.3

8.3 
9.3

9.3
9.9

9.3 
9.3

11

8.3 
8.3 
8.3

18 
6.8

DISCHARGE, IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22

24
25

26
27
28

30
31

MEAN 
MAX 
MIN

8.3
8.3
8.3
8.3
9.3

10
10
10
11
12

11
11
11
11
11

12
12
12
12
11

12
13

12
12

12
12
12

11
11

11.0 
13

8.3

11
10
11
11
9.9

12
14
10
12
12

12
12
12
12
11

10
10
10
10
12

9.9
10

12
12

12
11
12

12
     

14

12
12
12
10
9.3

10
9.9
9.3
8.3
6.3

4.4
3.2
4.4
5.4
6.0

7.5
8.0
9.5
9.5
8.0

8.0
8.5

8.0
7.5

7.0
7.0
7.5

7.5
7.0

12

.0

.0

.5

.5

.5

7.5
7.8
8.0
8.0
7.5

7.0
5.5
4.5
3.5
3.0

2.5
2.0
2.0
2.0
1.8

1.8
1.8

1.4
1.4

1.2
1.2
1.2

1.2
1.2

8.0

1.2
1.1
1.1
1.0
1.1

1.1
1.1
1.1
l.l
1.1

1.0
1.1
1.1
1.1
1.1

1.1
1.2
1.2
1.2
1.2

1.2
1.2

1.4
1.5

1.6
1.7
1.8

______
     

1.8

2.0
3.0
4.0
4.0
5.0

6.0
6.8
7.0
7.0
8.0

9.0
9.0
9.0
9.0

10

12
10
10
20
20

25
35

90
80

60
40
35

25
22

90

28
18
12
18
20

20
20
19
22
IB

16
15
14
15
16

17
14
13
12
11

10
10

9.9
11

11
10
12

12
     

28

884

12
12
12
11
11

11
10
11
12
15

17
15
16
15
16

13
12
12
12
14

13
12

10
12

13
13
12

11
12

17

20
20
33
41
23

19
14
9.4

12
11

9.4
9.9

10
9.4
8.3

8.3
7.8
8.8
8.3
7.8

7.3
6.B

8.3
83

187
111
62

28
-

187

20
14
9.9
7.3
7.3

6.8
5.8

288
164
69

50
38
32
25
19

14
12
10
11
9.9

8.3
7.3

6.8
6.2

B.B
12
12

8.3
7.3

2B8

6.8
6.8
6.2
6.2
5.B

5.4
5.4
4.5
4.5
4.5

4.5
4.5
5.0
4.1
4.5

4.5
4.5
3.8
3.8
4.5

3.8
3.4

3.4
3.4

4.1
4.5
5.4

5.4
5.0

6.8

SEPT.

4.1
4.1
3.8
3.4
3.4

3.4
3.8
3.8
3.8
3.8

3.8
4.1
4.1
3.8
3.4

2.7
3.0
3.8
3.4
2.7

2.4
2.4

3.4
3.0

3.0
3.0
3.0

3.0

4.1



RED RIVER OP THE NORTH BASIN

5-0840. Forest River near Fordvllle, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTi)8ER 1963 TO SEPTEMBER 196*

1

3 
* 
5

6 
7 
8 
9 

10

11 
12 
13

15 

16

19
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MEAN 
MAX 
MIN 
AC- FT

3.2

3.6 
3.2

4.0
4.4 
4.4 
4.9 
4.9

4.4 
4.0

4.9 

4.0

4.9

7.8

5.8 
5.8

4.9 
5.4 
5.4 
4.9 
5.4 
5.4

4.81 
8.3

296

5.4

4.8 
4.8

6.8 
6.8 
7.8 
7.8 
7.8

7.3 
7.3

7.8

8.3

6.2

6.4

5.8 
6.2

6.4 
7.5 
7.5 
7.5 
6.8

6.83 
8.3

406

6.8

6.6 
6.7

.5

.5 

.0 

.5

.0 

.6

4.8 

4.6

4.2

4.2

4.4 
4.6

4.6 
4.6 
4.6 
4.6 
4.6 
4.6

6.8

319

4.6

4.8 
4.8

5.0

5.0 
5.1 
5.1

5.0 
5.0

5.2 

5.4

5.8

6.0

6.2 
6.2

6.4 
6.4 
6.6 
6.6 
6.8 
6.8

6.8

7.0

7.0 
7.2

7.2

7.3 
7.3 
7.3

7.3
7.3

7.3 

7.3

7.3

7.2

7.0 
6.8

6.8 
6.8 
6.8 
6.8

7.3

6.8

6.6 
6.6

6.6

6.6 
6.6 
6.6

6.8 
7.0

6.8 

7.0

6.6

6.6

7.2 
7.2

7.4 
7.6 
8.0 
8.0 
8.4 
8.8

8.8

9.0

100 
200 
130

50

50 
50 
50

338 
344 
156

150 

194

67

47

42 
39

37 
34 
31
27 
26

344

5 
4 
5 
8 
6

6 
5 
1 
8
7

5 
5 
4 
3 
3

3
2

10

9.9 
9.3 
9.9 
9.3 
8.8

7.8 
7.3 
7.3 
7.3 
7.3 
7.3

28

7.3
7.3 
7.3 
7.3 
6.3

8.8 
9.3 

16 
35 
46

36 
940 
436 
299 
210

136 
109

756

362 
302 
214 
180 
144

112 
91 
77 
67 
SB

2,700

52 
59 
58 
47 
42

40 
36 
35 
38 
31

26 
24 
21 
18 
17

15 
12 
12 
12 
15

19 
17 
15 
12 
11

10 
11 
11 
10 
9.9 
9.3

59

11
10 
9.3 
8.8 
8.3

7.3 
7.3 
7.8 
8.8 
8.8

8.B 
8.8 
8.8 
8.8 
8.3

7.8 
7.8 
7.3 
6.8 
7.3

16 
16 
14 
12 
11

10 
9.9 
9.9 

12 
15 
12

16

10 
8.8 
8.8 
8.3 
7.8

7.8 
8.3 
8.3 
.8 
.8

.8 

.8 

.8

.8 
8.3

8.8 
8.8 
8.8 
9.3 
8.8

9.9 
9.9 
10 
10 
11

23 
21 
13 
12 
11

23

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7

9
10

11

13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
MAX 
MIN

11
11
11
11
11

11
9.9

10
9.9

9.9

9.9
8.8
8.8

9.3
9.3
8.8
8.8
8.8

9.3
10
9.9
9.9
9.9

9.9
9.9
9.3
9.3
9.3
9.9

9.83 
11

8.8

9.9
9.9

10
10
10

9.3
9.3

8.8
9.3

9.9

9.9
9.3
9.9

7.8
8.3
7.3
7.7
7.3

5.8
6.8
7.3
7.3
7.8

6.8
6.8
6.8
7.3
6.8

_____

8.42 
10 

5.8

6.8
6.8
6.2
6.2
5.4

4.4
5.4

5.8
5.8

5.9

6.0
.2
.0

.8

.8

.8

.8

.8

.8

.8

.8

.0

.0

.0

.0

.9

.9

.9

.9

5 88 
.8 
.4

5.9
5.9
5.9
5.9
5.9

5.9
5.9

5.9
5.9

5.4

5.4
5.4
5.4

5.4
5.4
5.4
5.4
5.4

.8

.3

.8

.8

.8

.8

.8

.0

.2
7.2
7.2

7.2 
5.4

7.2
7.0
6.8
6.8
6.8

6.3
6.3

6.8
6.8

6.8

8.0
7.8
7.8

8.0
8.0
7.8
7.8
7.8

8.8
8.
8.
B.
8.

8.
8.
8.

     
_     

8.8 
6.3

8.4
8.4
8.4
8.6
8.6

9.3
10

9.6
10

10

9.3
9.3
8.8

8.
8.
8.
8.
8.

8.
8.
8.
8.
8.

8.
8.
8.8
8.8
8.8
8.8

8.4

8.8
.0

' .3
1
1

2
8

240
760

3.690

1,020
670
359

228
196
180
170
152

136
122
115
104
95

84
72
63
58
51

8.6

MAY

50
56
46
40
42

66
67

45
44

40

36
33
32

32
33
32
30
30

30
29
28
30
36

34
36
36
34
34
44

2B

JUNE

69
63
84
138
174

118
86

51
43

38

29
26
26

22
18
14
14
12

11
11
11
10
10

11
18
18
14
11

10

JULY

14
14
12
10
8.8

8.3
7.8

9.9
10

8.8

56
56
37

25
21
18
14
15

13
12
12
9.9
7.8

7.3
6.8
6.8
6.8

15
17

6.8

AUG.

14
12
10
11
13

20
16

8.8
6.8

5.4

4.9
4.4
4.4

5.4
5.8
6.3
7.3
7.3

7.3
8.3
7.8
7.8
8.3

8.3
8.3
7.3
7.3
7.3
7.3

4.4

SEPT.

6.3
6.3
6.8
18
17

10
8.3

7.3
7.7

7.8

10
22
32

30
36
35
31
28

24
27
36
35
31

27
25
25
30
45

6.3
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5-0850. Forest River at Mlnto, N. Dak.

Location.  Lat 48°16'10", long 97°22'10", In SE£ sec.31, T.156 N. , R.S2 W. , on right bank 30 ft 
upstream from dam In Mlnto, 150 ft upstream from Great Northern Railway bridge, and 2 blocks 
east of U.S. Highway 81.

Drainage area.--740 sq ml, of which about 120 sq ml Is probably noncontrlbutlng. 

Records available.--April 1944 to September 1965.

Gage.--Water-stage recorder and concrete control. Datum of gage Is 806.95 ft above mean sea level, 
cTatum of 1929. Prior to July 15, 1954, wire-weight gage at site 400 ft upstream at same datum.

Average discharge.  21 years, 45.2 cfs (32,720 acre-ft per year); median of yearly mean discharges, 
26 cfs (18,800 acre-ft per year).

Extremes.--Maxlmums and minlmums (discharge In cubic feet per second, gage height In feet).

nual maximum discharge (*) and peak discharges above base (200 cfs), water ye

Date

Mar. 22, 1961

Apr. 19, 1962
June 8, 1962
June 11, 1962
June 14, 1962

Time

1930

0145
2230
1800
1300

Discharge

* 147

* 2,400
823
641
418

Gage 
height

1.90

a 6.68
3.33
3.02
2.55

Date

June 17, 1962

Mar. 22, 1963
Mar. 24, 1963

Apr. 15, 1964

Time

2000

1730
1030

1900

Discharge

847

_
* 250

450

Gage
height

3.37

a 2.75
a 2.54

2.62

Date

June 13 1964
June 21 1964

Apr. 12 1965
June 2 1965
June 6 1965

Time

2200
0930

1500
1700
1000

Discharge

685
* 1,460

* 3,710
274
236

Gage 
height

3.10
4.31

7.48
2.22
2.13

a Backwater from ic

Annual minim discharge, years 1961-65
Water year

1961 
1962 
1963

Date

Many days 

do!

Discharge

0 
0 
0

Water year

1964 
1965

Date

Many days 
Feb. 11 to Mar. 6, 

Mar. 10-14, 1965

Discharge

0 
a 2.6

Minimum daily.

1944-65: Maximum discharge, 16,600 cfs Apr. 18, 19SO (gage height, 11.80 ft, from floodmarks), 
from rating curve extending above 7,200 cfs on basis of contracted-opening measurement of peak 
flow; no flow at times in each year 1945-47, 1953-55, 1959-64.

Remarks.--Records good except those for winter periods, which are fair. Occasionally during high 
stages, particularly when the channel is filled with snow, overflow occurs half a mile below 
the municipality of Forest River and bypasses the gage 3 miles south of Minto and flows into 
Lake Ardoch. Bypass flow is not included in discharge record for this station.

Revisions (water years). WSP 1728: Drainage area. WSP 1438: 1948-50.

DAY

1

:

TO 
ME

NIK

1

AL
N

AC- FT

OCT.

.20

.10

.10

.10

.10

0
0
0
0
0

0
f
m
.
 
.
^

1.
I.
2.

2m
2.
3 B
3^
3 B

3,
3^
2.

4.

0
0
0
0

0
0

1.62
4.7

0
99

NOV.

  

4

.
f

.
 

.
f i

^
f
'

.
B
.«
.<
 

.
f
.
.
 

m
.
m
 

.
^
.
 

1
*

44

DEC.

.2

.2

.2

.2

.0

.80

.80

.80

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.80

.80

.80

.60

.60

.80 

.80

.74
1.2
.60
46

.80

.80

.80

.80

.80

.90

.80

.80

.80

.80

.70

.70

.70

.70

.60

.60

.80

.BO

.80

.BO

.BO

.60

.60

.60

.40

.40

.40

.20

.20

.10 

.10

.64

.90 

.10
39

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0   

  
0 
0
0 
0
0

0
0
0
0
0

0
.60
.30
.10
.10

.10

.30
1.0
1.1
1.7

1.3
2.2
2.2
3.3
3.3

52
116
77
72
90

85
64
26
28
57 
40

23.4

0
1,440

27
26
33
31
27

22
24
30
31
30

26
23
27
27
15

10
21
27
31
30

26
24
21
21
21

21
21
20
19
19

24.4

10
1.450

8
6
5
3
3

4
4
3
3
3

3
3
3
1
1

0
0
0
0
0

10
10
10
8.
7.

7.
8.
8.
7.
7. 

20

11.

7.
71

40
a.

  

5

.

.
 

9
.
.
.
 

.

.

.1

.
 

,
.
.
.
 

.

.

.

.
 

w
.
.
 

 

18

.3
08

1.3
1.3
1.3
1.3
.90

.90

.90

.90

.90

.90

3

2
1
1
1

^2
.7
.6
.6

.5

f
.1

 

9
.
.
 
"

5.64

.90
347

2.
2.
2.
1.
! 

1.
1.
.
.
 

.

.

.

.
 

0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

15.90 
.51
2.2

0
32

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

0 
0
0 
0
0
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5-0850. Forest River at Mlnto, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TO SEPTEMBER 19&2

I
2
i
4
5

b
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
MAX
HIM
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
2.
6.

6.
5.
4.
3.
4.

4.
3.
3.
2.
3.

5.
4.
4.
3.
3.
3.

2.4 
6.

15

3.
3.
1.
2.
2.

2.
2.
2.
2.
3.

3.
3.
3.
3.
3.

4.
3.
3.
3.
3.

3.
3.
3.
3.
3.

3.
3.
3.
3.
2.

3.3 
4.
1.
20

2.7
2.7
2.2
2.7
2.2

2.2
2.2
1.7
1.7
1.3

.90

.90

.90

.90

.60

.60

.60

.40

.60

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

1.06 
2.7
.40
65

.40

.40

.40

.40

.40

.40

.40

.40

. 0

. 0

. 0

. 0
. 0
. 0
.20

.10

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0
0

.19

.40
0

12

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0_____

0 
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0 
0
0
0

0
0
0
0
0

.10

.20

.40
50
50

20
10
00
20
60

60
I, 00
2, 50
1, 50
1, 80

93
27
23
21
52

96
53
28
10
99

11,952.70 

2,050
0

8-)
77
69
62
55

48
46
44
42
40

36
36
36
36
38

40
42
40
42
46

55
59
77
96

102

102
85
69
69

107
177

177
36

160
131
110
90
74

67
62

430
715
455

551
486
312
312
523

733
799
551
352
244

184
141
113
90
72

64
55
46
40 
33

799
33

0
7
6
7
6

6
6
4
1
1

0
8
6
6
5

4
5
5
8
8

9
9
9
9
9

9
9
9
9

0
4

ia
19
18
20
18

15
13
11
10
10

10
10
11
14
14

13
11
11
11
11

8.9
8.9
8.9
8.9
8.9

10
8.9
8.9
8.9
*

20
8.9

a. 9
8.9
8.9

10
10

6.4
7.6
7.6

10
15

16
15
13
5.5
4.7

10
7.6
7.6
6.4
5.5

4.7
4.7
4.7
5.5
6.4

6.4
6.4
6.4
7.6

"

246.3 

16
4.7

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN

MIN
AC-FT

8.9'

8.9
5.5
5.5
a. 3

6.4
8.9
3
6
3

3
3
3
4
5

4
4
5
4
5

5
6
6
6
6

6
6
6
6
6
6

13.2
16

5.5

6
6
5
3
4

5
6
4
8
0

9
9
0
6
9

a. 9
6
6
6
6

a
0
0
3
4

5
6
a
9
8

15.8 
20

8.9
940

18
13
13
10
5.5

10
10
8.9
8.9
6.4

3.3
2.2
2.2
1.7
2.2

2.2
2.2
2.7
2.2
2.2

2.2
3.3
2.2
2.2
2.2

2.2
2.2
2.2
2.2
1.7
1.7

4.B7

1.7
300

1.
1.
1.
1.
1.

1.
1.
2.
2.
2.

1.
1.
1.
1.
1-

.90

.80

.60

.50

.40

.30

.20

.10

.10

.10

0
0
0
0
0
0

.95 
2.2

0
58

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
   

0 
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
2.0

1.0
40
200
220
200

160
113
99

122
85
67

42.2

0

42
33
21
16
52

77
67
67
50
46

42
38
36
35
36

38
33
30
28
28

28
24
21
21
21

21
21
21
21
20

34.5

16

20
19
19
8
8

8
9
8
8
8

19
19
21
23
23

21
21
21
19
20

20
21
21
20
19

19
18
16
15
13
13

18.9

13

.9

15
53
96
69
48

22.7

8.9

6
0
6
1
9

6
4
3
2

1 4

2
5
2
1
8

6
3
9
6
6

5
3
1
0
8. 9

3
4
6
4
5
3

6.5

8.9

10
8.9
7.6
6.4
6.4

6.4
5.5
4.7
3.3
3.3

3.9
3.3
3.3
2.7
2.7

2.7
2.7
2.7
2.7
2.2

2.2
2.7
2.2
1.7
1.7

2.2
2.7
2.7
2.2
2.2
1.7

3.73

1.7

2.7
1.7
.90
.60
.60

.40

.40

.40

.40

.20

.20

.40

.10

.10

.10

0
.10
. 0

1.
1.

1.
. 0
. 0

1.
I.

2.
. 0
. 0
.90
.90

.80 
2.7

0

CAL YR 1962: TOTAL 24.18S.30 MEAN 66.3 MAX 2,050 MIN 0 AC-FT 47,970
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5-0850. Forest River at Mlnto, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTOBtR 1963 TO SEPTEMBER 1964

1 
2

4 
5

6
7 
8 
9 

10

11
12 
13

15 

16

18

20

22

24

26

28 
29 
30

MAX 
MIN
AC-FT

.60 

.'.0

.20 

.10

.10 
0 
0 
0 
0

0 
0 
0

1.7 

3.3

3.

4.

8.

10

6.

5. 
5. 
4.

10 
0

194

5.5 
5.5

5.5 
5.5

5.5 
5.5 
5.5 
7.6 
7.6

7.6 
6.4 
5.5

5.5 

7.6

4.7

7.6

3.9

3.3

3.9

4.7 
5.5 
5.5

7.6 
3.3
318

4.5 
4.0

4.0 
4.0

3.8 
3.5 
1.5 
1.0 
.50

.20 

.20 

.20

.20 

.20

.20

.20

.20

.20

.20

.20 

.20 

.20

4.5
,20

.20 

.20

.20 

.20

.20 

.20 

.20 

.20 

.20

.20 

.20 

.20

.20 

.20

.10

.10

.10

.10

.10

.10 

.10 

.10

.20 

.10

.10 

.10

.10

.10

.10 

.10 

.10 

.10 

.10

.10 

.10 

.10

.10 

.10

.10

.10

.10

.10

0

.10 

.10

.10

NAR.

.10 

.10

.10 

.10

.10 

. 0 

. 0 

. 0 

. 0

. 0 

. 0 

. 0

.20 

.20

.30

.30

.30

.40

.40

.60 

.60 

.60

.60

APR.

.80 
1.5

4.7
3.9

3.3 
15 

100 
119 
128

170 
299 
418

410 

418

252

157

102

82

67

59 
55
50

41B

IN 0

48 
46

44 
44

44 
44 
42 
40 
38

33 
28 
27

26 

24

23

21

19

18

16

15 
15 
14

48

AC-FT

14 
13

11
10

13 
14 
19 
26 
30

40 
64 

371

396 

317

177

995

817

436

261

167 
150 
141

1,310

30,920

JULY

125 
113

99 
93

82 
77 
69 
69 
69

59 
52 
44

38 

35

30

26

31

28

24

23 
21 
20

125

AUG.

21 
21

8 
5

3
3 
0 
0 
8.9

8.9
a.9
8.9

10 

10

8.9

7.6

10

16

13

10 
11 
11

21

SEPT.

14 
14

10 
8.9

a. 
a.
8. 
7. 
7.

7. 
7. 
7.

7. 

8.

a. 1

a.

a.

10

13

19 
20 
16

20

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29

MEAN 
MAX

15
15
15
15
15

15
13
11
11
11

1
3
4
4
4

14
13
13
13
13

11
11
11
11
11

11
11
11
11

12.6

13
13
13
13
13

14
13
13
11
11

13
14
14
13
13

13
13
5.5
7.5
7.0

6.6
6.6
6.6
6.4
6.6

6.4
6.4
6.2
6.2

10.1

6.0
5.8
5.8
5.8
5.6

5.4
5.4
5.4
5.4
5.2

5.2
5.0
5.0
4.9
4.9

4.9
4.9
4.8
4.8
4.8

4.6
4.6
4.6
4.6
4.6

4.6
4.6
4.4
4.4

4.99

4.4
4.2
4.2
.2
.2

.2

.2

.0

.0

.0

.0

.0

.0

.0

.8

.8

.8

.a

.6

.6

3.6
3.6
3.6
3.4
3.4

3.4
3.4
3.4
3.2

3.79

3.2
3.2
3.2
3.2
3.2

3.0
3.0
3.0
3.0
2.8

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6

_____

2.77

2.6
2.6
2.6
2.6
2.6

2.6
2.8
2.8
2.8
2.6

2.6
2.6
2.6
2.6
2.8

2.8
2. 8
2. a
2.8
2. 8

3.0
3.0
3.0
3.2
3.2

3.2
3.2
3.2
3.2

2.84

3.0
3.0
3.2
4.8
a. s
8.0

25
150
350
480

1,050
3,250
2,940
1,790
1,060

630
418
326
278
248

215
188
167
150
141

128
119
113
104

481

90
87
87
85
82

82
87
96
90
85

77
72
64
59
52

50
50
50
48
46

46
44
42
44
44

46
48
48
50

63.0

55
178
200
144
144

215
177
138
107
80

72
64
55
50
46

42
36
35
33
30

27
27
26
23
23

24
27
27
27

71.9

26
23
23
21
21

21
20
19
18
16

16
23
21
23
42

50
42
33
30
2B

27
23
21
21
19

8
8
6
6

23.4

16
18
19
18
15

15
15
18
18
15

15
14
13
13
11

10
7.6
7.
a.<
8.

a.
8.
7.
6.4
7.6

7.6
6.4
6.4
6.4

35H.4 
11.5

709

SEPT.

8.9
7.6
7.6

11
11

18
20
16
15
13

11
10
10
13
14

16
19
20
20
21

20
20
19
20
20

20
19
19
21

481.1 
16.0

954
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5-0875. Middle River at Argyle, Minn.

Location. Lat 48°20'27", long 96°49'02", in SE^SW^ sec.10, T.156 N. , R.48 W. , on left bank 20 ft 
upstream from bridge on U.S. Highway 75 in Argyle and 14 miles upstream from mouth.

Drainage area. 265 sq mi.

Records available. March to September 1945, November 1950 to September 1965. Monthly discharge 
only for some periods, published in WSP 1728.

Gage. Water-stage recorder. Datura of gage is 828.53 ft above mean sea level, datum of 1929. Prior 
to Nov. 8, 1951, chain or wire-weight gage at bridge 20 ft upstream at datura 1.0 ft higher. 
Nov. 8, 1951, to Sept. 18, 1952, water-stage recorder at present site at datum 1.0 ft higher.

Average discharge.--15 years (1950-65), 34.9 cfs (25,270 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 27, 1961 
June 12, 1962 
Apr. 11, 1963 
June 22, 1964 
Apr. 12, 1965

Discharge 
(cfs)

135 
1,620 
825 
900 

2,590

Gage height 
(feet)

a 6.77 
b 14.12 

11.28 
12.40 
15.29

Minimum

Date

Many days 
do. 
do. 
do. 

Feb. 22 to Mar. 3

Discharge 
(cfs)

0 
0 
0 
0 
1.0

Gage height 
(feet)

c 1.21

a Backwater from ice.
b Backwater from vegetation.
c Occurred Aug. 24, 1965.

1945, 1950-65: Maximum discharge, 2,590 cfs Apr. 12, 1965 (gage height, 15.29 ft); no flow at 
times in most years.

Flood in April 1950 reached a stage of 15.25 ft, present datum, from floodmarks (discharge, 
2,790 cfs).

Remarks.--Records good except those for periods of no gage-height record and those for winter 
periods, which are fair.

DISCHARGE, IN CUBIC FEET PER SECOND. HATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2 
3 
4 
5

6 
7 
8 
9 

10

11 
12

14 
15

18 
19 
20

21 
22

25 

26

28 
29 
30 
31

TOTAL 
MEAN 
MAX 
HIN 
AC-FT

.10 

.10 

.10

.10 

.10

.10 

.10

.20

.20 

.20 

.30

.30 

.50

.20 

.20

.30 

.50 
2.2 
I.*

9.80 
.32 
2.2 
.10 
19

1.1
.80 
.60

.20

.30

.20 

.20 

.30

.40 

.40

.60 

1.2

.50 

.50 

.50

.42 
1.2 
.10 
25

.50 

.50 

.50

.60

.60

.60 

.60 

.60

.60 

.60

.50 

.50

.50 

.50 

.50 

.50

.57 

.70 

.50 
35

.50 

.50 

.40

.40

.40

.30 

.30 

.30

.30 

.20

.20 

.20

.20 

.20 

.20 

.10

.33 

.50 

.10 
20

.10 

.10 

.10

.20

.20

.20 

.20 

.20

.20 

.30

.30 

.30

.30

.19 

.30 

.10 
11

.30 

.30 

.30

.30

.40

.50

.80 
1.0 
1.2

1.5
6.0

50 

100

110 
100 
95 
90

23.0 
130 
.30 

1,420

80 
70 
60

20

18

14 
13 
13

13 
19 
24
28 
28

27 
24 
22 
20 
18

27.3 
80 
13 

1,620

18 
17 
17

17

14

10 
9.
8.

.8

10.8 
18 

3.8 
662

3.6 
3.3 
3.2 
2.9

1.4

1.0 
.80

.60

.30 

.20 

.10

.10

.10 

.10 
0 
0

0 
0

.77 
3.6 

0 
46

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

a
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

9.5
11
9.5 
7.4 
6.6

44,0 
1.47

11
0 

87

WAT YR 1961: TOTAL 1,990.00 MEAN 5.45 MAX 130 MIN 0 AC-FT 3,950
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5-0875. Middle River at Argyle, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25 

26
27 
28
29
30
31

TOTAL

MIN 
AC-FT

5.5
4.7
4.0
3.6
3.3

3.3
3.7
4.0
2.*
1.2

4.2
5.8
4.6
4.1
5.7

24
22
21
19
15

13
13
12
10
8.3

7.6 
6.6 
6.4
6.0
5.7
5.3

255.0

1.2
506

4.9
4.5
4.6
4.2
4.2

4.0
3.8
3.6
3. 2
3.2

3.2
3.2
3.0
2.8
2.8

2. «
2.4
2.4
2.2
2.2

2.2
2.2
2.2
2.2
2.2

2.0 
2.2 
2.0
1.8
1.8

88.0

1.8 
175

1.6
1.6
1.6
1.4
1.4

1.4
1.4
1.2
1.2
1.0

1.0
1.0
.80
.80
.80

.80

.80

.80

.80

.70

.70

.70

.70

.60

.60

.60 

.60 

.50

.50

.50

.50

28.60

.50 
57

.50

.50

.50

.50

.50

.50

.50

.50

.40

.40

.40

.40

.40

.40

.40

.40

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30 

.30

.30

.30

.30

.30

11.70

.30 
23

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
0
0
0
0

0 
0 
0

     
     

3.60

0
7.1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
0 
0
0
0
0

0 
0
0 
0
0

APR.

0
0
0
0
0

2.0
4.0
6.0

10
20

100
150
180
190
220

240
270
300
400
640

680
680
670
620
520

354 
278
215
178
     

245
680 

0

IN 0
IN 0

150
135
119
103
88

73
63
54
46
42

41
41
43
43
42

90
168
260
305
288

279
411
506
419
872

1,120 
786
550
402
318

299
1,410 

41

AC-FT 
AC-FT

418
685
647
471
340

268
224
195
220
742

1,240
1,420
1,440
1,100
772

548
409
359
445
484

453
346
268
210
178

137
109
91
76

     

482
1,440 

76

4,600 
66,000

JULY

67
8
2
9
5

1
9
4
1
8

9
8
4

82
59

48
35
31
27
22

23
24
18
23
69

59 
46
37
29
23

43.9
94
18

AUG.

19
16
14
14
11

11
1

.9

.9

.9

I
.3
.3
.7
.1

.3

.5

.1

.1

.7

.3

.2

.5

.8

.3

.3

.0

.8

.9

.7

7.34
19 

1.7
451

SEPT.

1.6
1.6
1.4
1.6
1.6

1.5
1.4
4.6
5.7
5.5

6.4
24
31
29
24

22
12
9.3
7.1
5.8

5.0
4.3
3.0
2.9
2.9

2.6 
' 2.3

2.2
2.8

7.60
31

1.4 
452

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
8
9
0
1

TO AL 
ME N
MA
MIN
AC-FT

2.7
2.0
2.4
3.0
2.9

3.6
2.7
2.9
3.6
2.6

3.2
4.0
4.0
4.1
2.3

2.2
2.0
1.9
1.9
1.9

2.0
2.3
2.4
2.4
2.3

2.3
2.3
2.4
2.4
2.4
2.4

81.5 
2.63
4.1
1.9
162

2.4
2.6
2.6
2.8
2.7

3.4
4.6
4.5
4.3
4.3

4.3
4.3
4.2
4.2
4.2

4.2
4.2
4.2
4.2
4.2

5.2
5.2
5.0
4. a
4.8

4.6
4.6
5.0
5.0
5.0

     

125.8 
4.19
5.2
2.4
250

5.2
5.2
5.2
5.0
4.8

4.6
4.4
4.4
4.2
.4.0

3.9
3.8
3.7
3.6
3.5

3.4
3.3
3.2
3.1
3.0

2.9
2.8
2.7
2.6
2.5

2.4
2.3
2.2
2.1
2.0
1.9

107.9 
3.48
5.2
1.9 
214

.B

.6

.4

.
-

.

.
,
.80
.60

.40

.20

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

12.60 
.41
l.B

0
25

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0

0
0
0

     _
     
   

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
1.0
2.0
6.0

10

40
70

110
140
110
90

18.7
140

0

110
80
40
30
55

60
150
410
550
727

764
525
348
256
193

155
131
128
140

' 128

112
 92
72
65
60

61
59
56
54
47

     

189
764
30

48
56
52
46
45

42
40
38
37
39

38
37
39
40
39

39
39
36
38
38

42
41
47
52
53

49
44
42
36
32
29

41.7
56
29

27
27
25
27
28

29
29
24
40
26

24
34
36
32
28

24
21
21
20
19

45
61
54
43
36

32
27
27
27
24

     

30.6
61
19

2
1
1
1

.3

.3

.2

.4

.7

.1

.5

.4

.8

.3

.5

.3

.7

.9

.7

.7

.3

.0

.8

.7

.3

.0

.3

.6

.6

.9
1

6.88
20

3.3

5
6
6
4
2

9.1
7.2
5.8
5.0
4.1

3.4
3.0
3.0
2.8
2.4

2.2
2.0
1.8
3.0
2.9

2.6
2.2
l.B
1.5
1.2

.90

.80

.80

.80

.80

.60

4.67
16

.60 
287

SEPT.

.60

.40

.40

.40

.40

.30

.40

.40

.10

.10

.20

.40

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

_____

.14

.60
0 

8.5

Note. No gage-height record Jan. 25 to Mar. 24.



RED RIVER OP THE NORTH BASIN

5-0875. Middle River at Argyle, Mlnn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2
3
4
5 

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
HIN
AC-FT

0
0
0
0
0 

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.20
.10
.10

0.40 
.013
.20

0

.10

.10

.20

.20

.10 

.10

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
_____

5. 0
. 8
. 0
. 0 

1

. 0

. 0

. 0

. 0

. 0

. D

. 0

. 0

. 0

. 0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

1.00 
.032
.10

0
2.0

0
0
0
0
0 

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

      
______

0 
0
0
0
0

0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

78 N

0
0
0
1.0

2.0
2.0
5.0

15
35

25
30
55
68
120

150
170
230
270
199

164
117
101
89
80

72
65
55
47
46

______

73.8
270

0

IN 0

47
49
51
58

87
102
96
83
67

57
48
42
36
33

29
26
25
23
23

45
53
52
46
37

28
22
17
14
12
11

44.6
102
11

AC-FT

10
9.2
8.2
7.2

7.2
6.7
8.6

13
24

133
236
356
478
859

738
516
374
380
509

730
878
768
576
438

343
273
209
161
127

______

306
878
6.5

30,080

98
79
64
53

40
35
31
30
38

65
75
72
60
45

35
29
24
23
19

17
18
41
46
37

31
27
23
19
16
15

40.4
98
15

AUG.

16
18
25
48

120 

138
110
77
54
41

32
26
22
18
16

14
12
10
8.8
7.8

7.6
7.1
6.2
5.8
5.3

4.7
4.3
5.5
4.1
4.7
5.5

28.2
138
4.1

SEPT.

5.3
4.7
5.0
4.6
4.3 

3.6
3.6
4.4
4.0
3.1

2.8
2.2
1.8
1.7
1.7

2.0
2.0
2.0
2.0
2.0

1.3
1.4
3.6
2.6
2.3

6.0
10
19
53
91

     

8.43
91

1.3 
502

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11 
12

14
15

16
17
ia
19
20

21
22
23
24

26
27
28
29
30
31

MAX 
HIN

88 
70
57 
52
52

52
50
46
42
36

31 
27

20
IB

17
15
14
12
12

11
11
10
9.6

9.0
a. 8
9.4

10
8.0
7.4

88 
7.4

7.2
11

2
1
9
6
4

5 
4

5
0

3
3
7
4
2

1
0
0
9.8

a. 6
8.0
7.3
6.6
6.0

6.0

4.8
4.7

4.6
4.5
4.5
4.5
4.4

4.4
4.3

4.1
4.0

4.0
3.9
3.7
3.5
3.4

3.4
3.3
3.3
3.3

3.2
3.1
3.1
3.0
3.0
2.9

2.9

2.8
2. 8

2.8
2. 8
2.8
2.8
2.7

2.6 
2.6

2.5
2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.6
2.6

2.5
2.4
2.3
2.2
2.0
i.a

1.8

1.
1.

1.
1.
1.
1.
1.

1. 
1.

1.
1.

1.
1.
1.
1.
1.

1.
l t
1.
1-

u
1 _

i.

          

          

1.0

*

.
m :

-

;

 

_

.

 

f
.
-

^;
.
f
,
*

.0

4.0
9.0

16
25
40
92

190

466

2 160
1 940

1 670
1 350
1 070

855
694

557
446
363
305

229
196
176
155
135

1.4

120 
112
106 
121
159

176
229
376
423
362

306

233
180

144
126
112
100
96

93
87
83
81

72
69
68
68
70
68

68

64 
63
67 
89

161

229
224
239
301
317

266

104
78

61
50
41
35
3*

27
24
20
18

16
20
17
17

130

16

221 
199
176 
206
225

183
138
105
82
62

50

57
118

127
108
106
89
72

61
64
67
56

38
31
25
22
18
16

16

14 
13
12 
11
9.4

8.8
7.8
7.1
6.4
5.5

5.5 
4.7

4.4
3.7

3.2
3.7
3.2
2.6
2.3

1.9
1.8
1.7
1.4

2.0
2.7
1.9
2.6
2.0
2.2

1.4

SEPT.

1.9 
1.4
1.3 
3.1
2.6

2.4
3.0
2.8
2.8
2.6

2.6 
2.4

3.3
3.4

3.7
4.0
3.6
4.7
7.8

11
11
11
11

18
21
25
27
28

238.7

28 
1.3

CAL YR 1964: TOTAL 16,506.90 MEAN 45.1 AC-FT 32,740



RED RIVER OF THE NORTH BASIN

5-0885. Homme Reservoir near Park River, N. Dak.

Location.   Lat 48°24'20", long 97°47'10", in SE^NW^ sec. 19, T.157 N. , R.55 W. , at Homme Dam on South 
Branch Park River, 2 miles west of town of Park River.

Drainage area.   226 sq mi.

Records available. --September 1949 to September 1965.

Gage. --Water-stage recorder. Datum of gage is at mean sea level, datum of 1929.

Extremes .   Maxlmums and minimums (contents in acre-feet, elevation in feet) for the water years 
1961-65 are contained in the following table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum
Date

Apr. 3-20, 1961 
Apr. 19, 1962 
Mar. 25, 1963 
June 19, 1964 
Apr. 11, 1965

Contents
3,679 
4,162 
3,753 
4,284 
4,498

Elevation
1,080.10 
1,082.30 
1,080.49 
1,082.81 
1,083.70

Minimum
Date

Jan. 31, 1961 
Apr. 12, 1962 
Feb. 22, 1963 
Mar. 12, 1964 
Mar. 31, 1965

Contents
2,619 

335 
2,276 
2,539
1,730

Elevation
1,074.52 
1,054.70 
1,072.64 
1,074.10 
1,069.00

1949-65: Maximum contents, 4,498 acre-ft Apr. 11, 1965 (elevation, 1,083.70 ft); minimum since 
first reaching spillway level, 184 acre-ft Feb. 8, 1952 (elevation, 1,051.22 ft).

Remarks.--Reservoir is formed by an earthfill dam 865 ft long; storage began in September 1949; dam 
  completed in October 1950. Usable capacity between invert of outlet, elevation, 1,048.0 ft, and 

crest of spillway, elevation, 1,080.0 ft, is 3,550 acre-ft. Dead storage is 100 acre-ft. Low 
flows are controlled by two sluice gates 3 x 5 ft. The spillway, which is 150 ft long, is uncon 
trolled. The records herein represent total contents. The reservoir is operated for flood con 
trol, water supply, and pollution abatement during low-flow periods.

Cooperation. Records furnished by Corps of Engineers.

MONTH-END ELEVATION AND CONTENTS, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1965

Date

Oct. 31, 1960.......

Dec. 31.............

Calendar year 1960 

Jan. 31, 1961.......
Feb . 28 ............. 
Mar. 31.... .........

May 31 .............
June 30 .............
July 31 .............
Aug. 31.............
Sept.30.... .........

Water year 1961... 

Oct. 31.... .........
Nov. 30.............
Dec. 31.............

Calendar year 1961 

Jan. 31, 1962.......
Steb. 28.............

May 31 .............

July 31 .............

Sept.30.............

Water year 1962...

Dec . 31 .............

Calendar year 1962

Water year 1963...

Elevation 
(feet)t

1,077.10 
1,077.41

-

1,074.52'
1,074.77 
1,078.75
1,079.85

1,079.46

1,077.83 
1,076.68

-

1,076.61 
1,O75. 25 
1,075.07

-

1,O72. 50 
1,071.57 
1,058.70 
1,080.42 
1,080.44 
1,080.15 
1,080.04 
1,O79.70 
1,079.27

-

1,078.48 
1,078.43 
1,078.50

-

1,075.68 
1,072.66 
1,080.28 
1,080.14 
1,080.14 
1,080.11 
1,080.22 
1,079.96 
1,079.30

-

Contents 
(acre -feet)

3,109 
3,168

-

2,619
2,666 
3,423
3,632

3,557

3,248 
3,029

-

3,016 
2,758 
2,723

-

2,255 
2,116 

585 
3,740 
3,744 
3,688 
3,668 
3,603 
3,521

-

3,371 
3,362 
3,375

-

2,839 
2,279 
3,713 
3,687 
3,687 
3,681 
3,702 
3,652 
3,527

-

Change In 
contents 

(acre-feet)

-2.0 
+59

-211

+47 
+757
+209

-86

-138 
-219

-99

-13 
-258 
-35

-445

-468 
-139 

-1,531 
+3, 155 

+4.0 
-56 
-20 
-65 
-82

+492

-ISO 
-9.0 

+ 13

+ 652

-536 
-560 

+ 1,434 
-26 

0 
-6.0 

+21 
-50 

-125

+6.0

Date

Dec. 31.............

Calendar year 1963 

Jan. 31, 1964.......
Steb. 29.............

Apr. 30.............

Sept.30.............

Water year 1964...

Dec. 31.............

Calendar year 1964

May 31 .............

July 31 .............
Aug. 31............. 
Sept.30.............

Water year 1965...

Elevation 
(feet)t

,078.O6 
,078.1O 
, 078 . 15

-

,074.52 
,074.2O 
,074.21 
,080.18 
,079.87 
,080.17 
,078.06 
,078.29 
,079.00

-

,079.65 
,079.84 
,080.27

-

,078.80 
,076.71 
,069.00 
,080.35 
,080.16 
,080.05 
,080.20 
,080.03 
,080.12

-

Contents 
(acre-feet)

3,291 
3,299 
3,309

-

2,619 
2,558 
2,560 
3,694 
3,635 
3,692 
3,291 
3,335 
3,470

-

3,594 
3,630 
3,711

-

3,432 
3,035 
1,730 
3,726 
3,690 
3,670 
3,698 
3,666 
3,683

-

t Elevation at 2400 hours.

Change In 

[a ere- feet)

-236 
+8.0 
+10

-66

-690 
-61 
+2.0 

+1,134 
-59 
+57 
-401 
+44 

+ 135

-57

+124 
+36 
+81

+401

-279 
-397 

-1,305 
+ 1,996 

-36 
-20 
+28 
-32 
+17

+213



RED RIVER OP THE NORTH BASIN

5-0890. South Branch Park River below Homme Dam, N. Dak.

Location. Lat 48°24', long 97°47', in SE£ sec. 19, T.157 N., R.55 W., on right bank half a mile 
downstream from Homme Dam and 2 miles west of town of Park River.

Drainage area.--226 sq mi.

Records available. October 1949 to September 1965. Monthly discharge only for October and Novem- 
ber 1949, published in WSP 1308.

Gape. Water-stage recorder. Datum of gage is 1,000.00 ft above mean sea level, datum of 1929.

Average discharge. 16 years, 24.3 cfs (17,590 acre-ft per year); median of yearly mean discharges, 
13 cfs (9,410 acre-ft per year).

Extremes.  Maximum and minimum discharges for the water years 1961-65 are contained In the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Apr. 26 1961 
Apr. IB 1962 
June 25 1963 
June 19 1964 
Apr. 11 1965

Discharge 
(cfs)

86 
1,780 

316 
2,300 
3,1OO

Gage height 
(feet)

a 23.91 
c 27.99 

24.90 
28.71 

C 3O.68

Minimum

Date

Mar. 17 to Apr. 3 
(d) 

May 4, 5, 1963 
Dec. 11-23, 1963 
Nov. 19-27, 1964

Discharge 
(cfs)

b 0.20 
b .20 

.20 
b .20 
b .20

Gage height 
(feet)

-

b Minimum dally.
c Backwater from Ice.
A Nov. 11, 12, 1961, Aug. 2, 1962.

1949-65: Maximum discharge, about 13,000 cfs Apr. 24, 1950 (gage height, 37.52 ft), from 
rating curve extended above 5,500 cfs, result of failure of emergency embankment at site of 
Homme Dam; no flow for most of period Oct. 1 to Dec. 3, 1949.

Remarks. Records good except those for winter period, which are fair. Plow regulated by Homme 
Reservoir (see station 5-0885).

Cooperation. Gage-height record furnished by Corps of Engineers.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER I960 TO SEPTEMBER 1961

3
4
5

7 
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

27
28
29
30
31

MEAN
MAX
HIN

1.4
1.2
.90

.80 

.80

.80

.80

.80

.90

.90
1.0
1.1

.70

.70

.60

.70

.70

.80

.80

.80

.80

.80

.80 

.80

.90
1.1
1.0

.91
1.7
.60

1.0
.90
1.0

1.0 
.90
.90
.90

.90
1.0
1.0
1.0
1.0

1.0
.90
.90
.90
.90

.90

.80

.80

.80

.80

.80 

.80

.80

.80
     

.91
1.0
.80

.80

.BO

.80

.60 

.60

.50

.50

.50

.50

.40

.40

.40

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30 

.30

.30

.30

.30

.45

.80

.30

4.0

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

9.17
17

.30

.50

.50

.50

.50 

.50

.50

.50

.50

.50

.50

.50

.50

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40 

.30
     
   ,   .  
     

.46

.60

.30

.30

.30

.30

.30 

.30

.30

.30

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20 

.20

.20

.20

.20

.25

.30

.20

.20

.40
1.0

5.2 
5.4
3.8
6.8

5.6
5.4
5.6
6.0
5.4

4.4
3.5
3.5
3.8
7.3

7.1
6.9
3.5
3.2
4.7

2.9 
.80

5.2
.80

     

4.77
27

.20

.40

.40

.30

2.2 
7.5
1.5
1.2

2.3
1.7
1.4
2.1
8.5

1.5
1.0
1.0
1.0
3.7

1.0
.50
.50
.50
.50

.50 

.50

.50

.50

.80

1.46
8.5
.30

.70

.50

.40

.40 

.50
1.2
1.9

1.2
.90
.70
.60
.60

.50

.40

.50

.50

.50

.60

.80

.90

.80

.90

2.0 
1.8
1.8
9.0

     

1.19
9.0
.40

6
6
7

1.3 
1.4
1.1
.80

.80

.90

.90

.90

.70

.60

.SO
2.4
1.0
.90

1.1
1.4
1.1
.80
.70

.60 

.50

.70

.60

.60

3.64
17

.50

.50 

.50

.60
2.0

.80 

.80

.70

.60

.60

.60

.80

.60
1.9

.80

.60
7.2
9.6
1.0

.70

.60

.50

.50
1.1

.70 

.60

.60

.60

.70

1.26
9.6
.50

1.5 
1.3
.90

7.7

18 
18
18
18

1
.2
.7
.8
.8

.4

.3

.1

.0

.9

.9

.0

.8

.7

.6

.5 

.5

.4

.4
     

5.08
18

.90



RED RIVER OF THE NORTH BASIN

5-0890. South Branch Park River below Homme Dam, H. Dak.--Continued

DISCHARGE, IN CU8IC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3
4
5

6
7
8
9

10

11

13
14
15

16
IT
IB
19
20

22 
23
24

26
27
28
29
30
31 

TOTAL
MEAN 
MAX 
MIN

1.3
1.3
1.2
1.2
1.2

1.5
1.2
1.2
1.1
1.1

1.0

1.0
1.0
.90

.90

.90

.90

.80

.80

.80 

.70

.70

.70

.60

.60

.60

.60

.50 

28.80
.93 

.50

.50

.50

.50

.50

.50

.40

.40

.40

.40

.30

.20

9.5
20
20

20
20
20
14
2.0

2.5 
2.5
2.5

2.4
2.3
2.2
2.2
2.1

5.12 

.20

2.0
2.0
2.0
1.9
1.9

1.8
1.8
1.8
1.8
2.4

2.6

2.6
2.5
2.5

2.5
2.6
2.6
2.7
2.6

2.6 
2.5
2.5

2.4
2.4
2.4
2.4
2.4
2.4

1.8

2.4
2.4
2.3
2.3
2.3

2.3
2.3
2.3
2.3
2.3

2.3

2.3
2.3
2.2

2.2
2.2
2.2
2.2
2.1

2.1
2.1
2.1

2.0
2.0
2.0
2.0
2.0
2.0

2.0

3.1
15
15
15
15

8.0
2.0
1.8
1.3
1.2

1.1

.80

.80

.80

.90

.80

.80

.70

.70

.60 

.50

.50

.50

.50

.50
     
     

.50

.50
9.2

18
18
23

28
28
28
28
27

27

27
27
27

27
27
28
28
28

27 
27
27

32
32
31
30
29
29

.50

28
27
26
30
33

33
33
40
65
60

55

50
60
56

45
180
910

1,460
1,130

434 
287
207

142
101
82
68
60

26

HAY

48
48
46
40
40

22
IT
20
20
20

17

19
25
26

30
38
24
42
44

42 
SO
48

36
28
25
35

104
100

17

JUNE

76
57
44
36
32

30
315
148
98
91

66

40
32
52

76
60
43
33
28

22 
18
16

12
10
13
6.6
5.8

5.8

JULY

6.9
7.5
a. i
9.7
5.5

6.9
9.7
6.9
1.8
4.8

4.3

2.1
3.6
4.3

4.3
4.8
4.5
7.5

10

6.9 
4.5
6.9

.50

.60

.50
1.9
2.2
.50

.50

AUG.

.30

.20
1.5
1.3
1.7

2.7
1.6
.60
.70
.70

2.6

.70

.70
4.8

.70

.60

.60
1.9
.80

i70 
1.2
1.3

1.6
2.2
1.6
1.1
1.0
.90

.20

SEPT.

1.0
.80
.90
.90

1.1

1.1
1.2
1.3
1.2
1.0

1.0

1.4
1.4
1.4

2.2
1.4
1.4
1.4
1.4

1.6 
1.6
1.6

1.4
1.4
1.4
1.4
1.4

.80

CAL YR 1961! TOTAL 1,087.30 MEAN 2.98 AC-FT 2,160

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN

1.6
1.6
1.5
1.5

1.5
1.5
1.5
1.3
1.2

1.2
1.3
1.4
1.2
1.5

2.0
1.2
1.1
1.0
1.0

1.1
1.1
3.4
7.8
8.1

8.1
8.8
S.5
S.5
8.5
5.5

97.2 
3.14
8.8
1.0

2.2
2.4
2.2
2.0

2.1
2.1
2.0
1.8
1.8

2.0
2.0
2.0
1.8
1.7

1.8
1.4
1.4
1.5
1.5

1.2
1.7
1.4
1.1
1.1

1.0
1.0
1.2
1.1
1.1

50.3 
1.68
2.7
1.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.80

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.90

.90

30.70 
.99
1.1
.80

.90

.90

.90

.90

.90
8.4
8
8
8

8
8
8
8
8

8
7
7
7
7

17
9.7
.80
.80
.80

.70

.70

.70

.70

.60

.60

276.90 
8.93

18
.60

20
20
20
19

19
19
19
19
19

19
19
18
18
11

.80

.80

.80

.80

.80

.70

.70

.70

.70

.70

.60

.60

.60
     
     

275.80 
9.85

20
.60
547

.60

.50

.50

.50

.50

.50

.50
  50
.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.60

.80
20

35
36
34
30
16
14

197.60 
6.37

36
.50
392

9.0
8.0
7.5
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
6.5
6.5

6.0
3.5
4.0
4.5
3.0

1.5
''2.5
3.0
3*5
4.0

3.5
3.5
4.0
3.0
2.5

164.5
5.48

12
1.5
326

16
4.8
.30
.20

.40
1.6
5.0
1.5
1.1

1.6
2.2

11
1.0
1.6

6.0
10
3.8
2.2
5.2

1.8
.50
.50
.40
.40

.70
1.5
1.0
1.4
1.3 
3.4

2.93
16

.20
180

16
90
173
209

91
52
32
40
42

42
36
28
20
17

13
9.4

10
8.5
5.2

4.3
4.1
13
9.4

132

166
63
38
24
17

47.1
209
4.1

2,800

13
2.5
3.4
4.1
3.8

3.1
3.4
9.1
5.8
3.6

4.1
4.3
4.1
1.8
1.8

2.5
6.0
2.9
6.0
5.8

5.0
3.2
2.7
2.4
4.2

6.1
4.3

11
34
30
22

6.97
34
1.8
428

16 
18
4.8
26
25

16
10
8.5
6.6
5.0

4.8
8.1
2.0
1.5
1.1

1.2
1.0
1.0
1.0
.70

.90

.70

.70

.90
1.0

1.0
1.0
2.8
1.6
1.4 
1.7

5.55
26

.70 
341

SEPT.

1.8 
2.1
2.4
2.9
2.7

2.9
3.1
3.1
3.6
3.1

2.0
1.7
1.3
1.4
1.4

1.3
1.1
1.2
1.6
1.4

1.2
.2
.1
.1
.1

.2

.4

.5

.5

.5

1.83
3.6
1.1
109

CAL YR 1962: TOTAL 10,828.70 MEAN 29.7 MAX 1,460 MIN .20 AC-FT 21,480
HAT YR 1963: TOTAL 3,039.20 MEAN 8.33 MAX 209 MIN .20 AC-FT 6,030



RED RIVER OF THE NORTH BASIN

5-0890. South Branch Park River below Homrae Dam, N. Dak.--Continued

DISCHARGE, IN CU8IC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2
3
4
5

6
7
8
q

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN

HIN

1.4
1.4
1.4
1.3
1.0

1.0
5.5
4
4
4

4
4
4
4
6.0

1.4
1.2
.80
.80
.80

.70

.70

.60

.60

.60

.60

.60

.60

.60

.60

.70

4.16
14 

.60

.70

.60

.60

.60

.70

.60

.60

.60

.60

.60

.60

.60

.60

.50

.50

.60

.60

.60

.60

.50

.50

.50

.50

.50

.50

.50

.50

.40

.40

.40

.55

.70 

.40

.40

.40

.30

.30

.30

.30

.40

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20
7.9

10

2.5
2.5
2.5
2.5
2.5
2.5

1.25
10 

.20

2.5
2.4
2.4
2.4
2.4

9.0

0
2-5

2.5
2.5
2.5
2.5
2.5
2.5

10.6

2.4

2.5
2.!>
2.4
2.4
2.4

2.4
2.3
2.3
2.3
2.3

2.2
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

1.9
1.9
1.9
1.9
1.9

1.8
1.8
1.8
1.8

     

2.09

1.8

.

.

.

.
f
 

.

.

f ,
 

f

 

f

.7

.8

.8

.8

.8
'

1 64

.5

1.9
2.0
2.0
2.4
2.5

44
38
78
49
42

140
313
204
112
97

209
207
127
99
48

12
35
33
29
27

29
28
26
20
16

70.8

1.9

19
20
21
22
21

32
69
92
53
37

31
21
19
19
11

1
.3

1
.6
.5

.4

.4

.1

.6

.0

1
.3
.1
.1
.0 
.0

18.7

1.0

1.0
2.1
3.5
3.3
2.9

2.4
2.2
2.4

11
12

23
1,270

458
193
103

67
56

364
1,460

551

266
155
109
82
65

46
40
35
33
25

181

1.0

24
25
20
19
18

20
15
12
20
16

14
11
10
9.3
7.8

8.9
22
32
34
43

72
97
99
94
94

82
5.8
4.1
3.5
5.5 
5.5

30.4

3.5

5.8
5.8
5.5
3.9
1.4

1.3
1.1
1.1
1.0
1.0

1.0
1.2
1.2
1.2
1.0

1.1
1.1
1.0
1.0
1.1

1.1
1.1
1.1
1.0
1.0

1.0
.90
.90

1.1
1.0 
1.0

1.61

.90

SEPT.

.0

.0

.0

.1

.1

.1

.1

.0

.0

.0

.1

.0

.0

.0

.0

.0

.0

.0

.1

.0

.1

.2

.3

.1

.1

.5

.1

.1

.2

.1

1.08 
1.5
1.0

8
9

11
12

15

16
17
18
19

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN 
MAX 
MIN

1.2
1.2
1.5
1.1
1.0

1.0
.90
.80
.80

.80 

.80

.80

.80

.70

.60

.60

.40

.60

.90

.80

.80

.80

.80

.70

.70

.70

.60

.82 
1.5
.40

.60

.60

.60

.60

.60

.60

.50

.50

.50

.50 

.50

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.60
2.0
2.0

     

.50 
2.0 
.20

.9

.9

.9

.9

.9

.9

.9

.9

.9

.8 

.8

.4

.2

.0

.90

.90

.90

.90

.90

.90

.80

.SO

.SO

.60

.80

.80

.70

1.34 
1.9
.70

.70

.70

.70

.70

.70

.70

.70

.70

.60

.60

2.5

.0

.0

.0

.0

.0

.0

.0

.0
1

5.54 
19

19
19
19
19
4.0

3.5
3.0
2.8
2.8

2.

2.

2.
2.
2.
2.

2.
2.

15
19
19

22
38
37

     
     
     

9.80 
38

3
3
3
3
3

3
3
3
3

37

50

28
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.6

.2

.3

22.1
50

1.4
1.4
1.4
1.2
1.2

1.1
1.0
1.0

 22 1 ' 7

2.800

437

300
218
170
136

96
86
74
62
51

44
37
31
29
28

     

2 S3
2,800

29
12
18
19
33

240
421
192
117

89

35

31
30
41
9.3

31
17
19
22
27

29
24
22
26
25
27

60.0

26
36
66
73
65

54
46
40
22

22
18

14 
13

12
9.J
7.9

12

2.8
2.3
4.8
2.5
3.3

6.7
16
12
1.1
1.6

      

21.4

14
6.3
5.1
5.4
3.0

3.9
3.1
3.1
4.1

2.7 
22

13 
9.3

6.7
5.1
3.0
3.0

9.8
16
22
11
7.1

6.0
5.7
4.5
5.1

56
62

11.6

39
29
24
18
13

19
18
13
8.

3. 
4.

11
1.

1.
2.
3.
2.

2.
2.
2.
2.
2.

2.
2.
2.
2.
2.
8.

8.10

2.5
6.9
2.5

32
19

18
16
9.3

11

3.5 
3.9

18 
23

36
51
57
44

27
24
27
21
22

18
18
25
38
44

     

22.3



RED RIVER OF THE NORTH BASIN

5-0895. Cart Creek at Mountain, N. Dak.

Location.  Lat 48°41', long 97°51', in SW£ sec.15, T.160 N., R.56 W. , on right bank 50 ft downstream 
from bridge on State Highway 32 and 0.7 mile south of Mountain.

Drainage area.--16.9 sq mi.

Records available. June 1954 to September 1965.

Gage. Water-stage recorder and wooden control. Datum of gage is 1,027.40 ft above mean sea level, 
datum of 1929.

Average discharge. 11 years, 2.64 cfs (1,910 acre-ft per year); median of yearly mean discharges, 
2.6 cfs (1,880 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (30 cfs), water years 1961-65

Date

Mar. 14, 961
Mar. 21, 961

Apr. 17, 962
Apr. 18, 962
May 19, 962
May SO, 962
June 1, 962
June 10, 962
July 7, 962

Time

1800
0400

1530
1930
1230
0320
0440
1100
2020

Discharge

_
* 30

_
374
82

199
186
291
57

Gage 
height
a 3.33
a 3.28

a 7.33
6.32
3.51
4.61
4.49
5.34
3.15

Date

Aug. 10, 1962

May 31, 1963
June 3, 1963
June 10, 1963
July 26, 1963

Apr. 10, 1964
Apr. 15, 1964
May 6, 1964

Time

1840

1320
0010
0120
1120

_
2100
0915

Discharge

* 422

114
* 218

124
151

70
67

180

Gage 
height

6.22

3.88
4.94
3.99
4.29

_
3.20
4.58

Date

June 12, 1964
June 18, 1964
July 19, 1964

Apr. 10, 1965
Apr. 16, 1965
May 6, 1965
June 2, 1965
Sept. 30, 1965

Time

014O
2000
1955

1930
1600
0100
1730
0630

Discharge

770
* 1,300

128

* 927
74
221
88
30

Gage 
height

7.95
9.18
4.14

8.22
2.40
4.27
2.52
2.13

a Backwater from ic

No flow at times in each year.
1954-65: Maximum discharge, 1,300 cfs June 18, 1964 (gage height, 9.18 ft); no flow at times 

in each year.

Remarks. Records fair.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER VEAR OCTOBER 1960 TO SEPTEMBER 1961

I
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

TO AL
HE N
MA
MIN
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
o
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
o
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
_____

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.20

.10
1.0
2.5
3.0
5.0

14
8.0
9.5
9.0
9.5

5.0
3.0
2.0
1.5
1.0
1.5

75.80
2.45

14
0

150

1.
1.
1.
2.
3.

1.
. 0
. 0

1.
1.

u
. 0
. 0
. 0
. 0

. 0

. 0

. 0

. 0
1.
2.
I,
. 0
. 0
. 0

. 0

. 0

. 0

. 0

.50

28.20
.94
3.0
.20
56

IN 0

.40

.40

.40

.40

.40

.60

.70

.50

.40

.40

.50

.40

.40

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.20

9.10
.29
.70
.10
18

AC-FT 
AC-FT

.20

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0.40
.013
.20

0
.8

2,140 
225

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0



RED RIVER OF THE NORTH BASIN

5-0895. Cart Creek at Mountain, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3
*
5

6
7
8
9

10

11
12
13
14
15

16
17
18
11
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN 
MAX
MIN
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

       
   

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
.20

0
0
0

0.20
.007

0
.4

0
0
0
0
.10

1.5
1.0
1.5
2.0
3.0

4.0
4.0
6.0
6.0
6.0

35
100
210
153
127

67
24
21
21
18

14
8.6
8.0
7.4
6.9

856.00
28.5

0
1.700 

IN 0

6.9
6.0
5.5
5.0
4.2

3.7
3.4
3.5
1.4
3.2

2.7
2.7
3.0

11
7.2

6.0
6.2
5.0

34
12

7.6
7.2

16
9.5
6.6

5.5
4.7
4.3
9.2

76
15

296.1
9.55

2.7
587

AC-FT

9.2
7.4
6.3
5.6
5.2

4.7
51
8.2
6.3
60

11
7.2
6.0
5.2
10

7.4
5.8
5.2
4.5
4.2

3.8
3.4
2.9
2.4
2.1

1.8
1.5
1.2
.90
.70

231.10
8.37

.70
498 

225

.70
1.0
1.0
1.3
.90

1.6
9.9
5.5
2.3
1.5

1.0
.50
.50
.40
.40

.40

.40

.40

.40

.50

.40

.70

.50

.30

.20

.20

.20

.20

.20

.20

.10

33.80
1.09

.10
67

.10

.10

.30
4.2
.80

.50

.30

.30

.30
32

10
3.0
1.9
1.6
1.5

1.2
.90
.90
.60
.60

.40

.50

.50

.40

.40

.30

.30

.30

.30

.30

.30

65.10
2.10

.10
129

.30

.20

.20

.20

.20

.20

.30

.40

.70

.60

.50

.40

.30

.20

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

8.20
.27

.20
16

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
MIN
AC-FT

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

^
.
,
.
 
. 0
. 0
. 0
. 0
. 0
. 0

18. 0 
. 0
1.5
.30
37

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

18. 0
. 1
. 0
. 0

6

.50

.50

.50
. .40
.40

.30

.30

.30

.20

.10

.10
0
0
0
0

0
.20
.20
.20
.10

.10

.10
0
0
0

0
0
0
0
0
0

4.50 
.15
.50

0
8.9

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0_____

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

.20

.10

.40

.80
1.0

5.0
10
15
10
9.0

9.5
6.0
4.0
4.5
2.0
2.0

2.57
15
0

158

10 M

3.0
.5
.5
.2
.2

.8

.0

.5

.0

.1

.4

.8

.9

.8

.6

.8

.4

.2

.0

.80

.80

.70

.70
1.1
1.1

1.0
1.0
1.2
1.2
.80

1.74
4.5
.70
103

IN 0
IN 0

.80

.80

.70

.50

.70

1.1
1.3
1.1
1.0
1.0

.80
1.1
1.9
1.6
1.1

1.8
1.6
1.2
1.1
1.0

1.0
.80
.70
.70
.60

.70

.80

.60

.50

.70
25

1.75
25

.50
108

AC-FT 
AC-FT

11
13
77
31
11

8.0
5.3
4.8

23
32

8.4
5.6
4.8
3.6
3.0

2.3
1.9
1.8
1.4
1.2

1.0
.80

1.1
1.0
2.1

1.2
.60
.50
.40
.30

S.64
77

.30
5^4

3,080 
It 090

.20

.20

.20

.20

.20

.20

.40

.80

.30

.20

.20

.30

.20

.20

.20

.50

.20

.10

.20

.10

.10
0
0
0
.10

*4
6.8
2.6
1.3
.80
.70

1.98
44
0

122

.30

.20

.20

.10

.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.10

0
0 
0
0

.036
.30

0
2.2

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

o
0
0
0
0



RED RIVER OP THE NORTH BASIN 

5-0895. Cart Creek at Mountain, N. Dak. Continued

1

3
*
5

6
7
3
9

10

11

13
14
15

16

IB
1<J

21

23
24

26
27
28

30

MEAN
MAX
HIM

0

0
0
0

0
0
0
.10
.10

.10

.10

.10

.10

.10

.10

.10

.30

.20

.20

.20

.20

.20

.20

.12
  30

0

.30

.30

.30

.30

.30

.20

.20

.30

.30

.30

.30

.30

.30

.30

.20

.20

.30

.20

.10

.30

.30

.30

.30

.28

.30

.20

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20
  20
.io

.10

.10

.10

.10

.10

.10

.10
  10
.10

.10

.16

.30

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

-10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

  10
.10

.10

.10

.10

.10

.10

.10

_____

.10

.10

.10

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.10

. 0

. 0

. 0

. 0

. 0

. 0

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

4.0
2.0
4.0

2.5
2.0
3.0
5.0

25

40

10
11
38

39

11
10

11

5. 8
6.2

8.4
5.6
4.3

2.8

11.2
40

.20

IN 0

3.0

4.1
6.6
3.8

38
11
6.2
4.5
3.6

3.2

2.5
2.1
1.9

1.8

1.2
.80

.80

. 0

. 0

. 0

. 0

. 0

.40

3.46
38

.40

AC-FT

. 0

. 0

. 0

. 0

. 0

. 0

. 0
6.
1.

45

17
10
6.0

4.0

213
145

23

10
9.0

5.0
4.0
3.0

1.4

25.6
213
.30

2,710

1.3

1.6
1.6
1.6

1.6
1.3
1.3
1.6
1.6

1.3

.70

.70

.60

2.0

1.2
20

3.5

3.7
2.3

1.6
1.3
1.3

.90

2.51
20

.60

.70

.90

.70

.40

.40

.40

.40

.40

.30

.30

.20

.20

.20

.20

.10

.10

.10

a
0

a
0
0

0

.24
1.0

0

5.6

1.6
1.0
.90

1.0
.90
.70
.70
.70

.70

.60

.50

.70

.90

.60

.60

.60

1.6
1.2

7.1
6.0
3.7

1.9

48.50 
1.62
7.1
.50

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3

5

6
7
8
9

10

12

15 

16

18 
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIN

2.4
2.4
1.9

1.9

1.6
1.2
1.3
1.2
1.2

1.3

1.3

.90 

.70

.70

.90

.70

.60

.60

.60

.70

.70

.60

.70

.90

.90

2.4
.60

.90

.90

.90

.90

.70

.70

.70

.70

.90

.90

1.2

1.0 
.70

1.0

.40

.20

.30

.90

.40

.70

.20

.30

.30

.30
     

2.1
.20

.30

.30

.30

.20

.20

.30

.30

.40

.40

.60

.50

.50 

.50

.50

.50

.60

.60

.70

.70

.80

.80

.90

.90

.80

.80

.90

.20

.80

.80

.90

.90

.90

.90

.80

.70

.70

.70

.70

.70 

.70

.70

.70

.70

.60

.60

.60

.50

.50

.50

.40

.40

.40

.90

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.30

.30

.30 

.40

.40

.30

.30

.30

.30

.30

.40

.40

.40
   -    
     

.40

.30

.30

.30

.30

.30

.40

.40

.40

.40

.40

.30

.30

.30 

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.40

.30

.40

.40

.40

.50

.50
8.0

25
18

342

223

91 
43

8.9 
8.1
7.2

5.8
6.0
3.8
3.1
3.4

3.8
3.8
3.8
4.2
<4.2

     

342
.40

3.8
4.2
3.4

39

113
12
3.1
2.3
5.0

6.7 
7.2
7.6 
6.3

6.3
5.8 
5.4 
5.0
4.6

5.8
3.B
3.8
5.0
5.4

8.1
8.9
7.6
6.3
5.8
6.7

113
2.3

6.3
38
17

9.9

7.6
6.7
5.8
4.2
4.6

3.4 
3.4
3.1 
2.5

2.5
2.2
2.0 
1.8
1.7

1.4
1.4
1.8
1.4
1.4

1.7
2.8
1.7
1.5
1.3

___-

38
1.3

3.8
2.2
1.4

1.0

1.0
1.0
1.1
1.1
.90

1.1
1.0
1.0 
.90

1.1
.SO 
.80 

1.3
2.8

3.8
1.7
1.3
.80
.70

.60

.60

.60

.70
1.3
1.0

3.8
.60

.70

.70
1.0

.90

.90

.80

.80

.80

.70

.60 

.60

.40 

.40

.40

.50 

.50 

.50

.40

.40

.40

.30

.50

.70

1.3
1.5
.70

1.3
.90
.60

1.5
.30

SEPT.

.80

.60

.60

1.0

.80

.80

.60

.70

.70

.70 

.70
4.4 
3.1

3.1
11 
2.8 
1.5
1.1

1.0
1.1
1.5
1.3
1.3

1.0
1.0
1.0
2.9

13

13
.60



228 RED RIVER OF THE NORTH BASIN

5-0900. Park River at Grafton, N. Dak.

Location. Lat 48°25', long 97°24', in NE^ sec.13, T.157 N., R.53 W., on right bank 30 ft upstream 
from Wakeman Avenue Bridge in Grafton and 3.5 miles downstream from South Branch.

Drainage area. 695 sq mi, approximately.

Records available.--April 1931 to September 1965. Monthly discharge only for some periods, pub- 
lished in WSP 1308.

Gage.--Water-stage recorder. Datum of gage is 807.39 ft above mean sea level, datum of 1929. Prior 
to Sept. 30, 1940, chain gage at site 30 ft downstream at same datum. Oct. 1, 1940, to Sept. 17, 
1946, staff gage at site 2 miles downstream above masonry dam at present datum. Sept. 18, 1946, 
to July 25, 1952, wire-weight gage at site 30 ft downstream at present datum.

Average discharge. 34 years, 50.8 cfs (36,780 acre-ft per year), unadjusted; median of yearly mean 
discharges, Kb cfs (20,300 acre-ft per year), unadjusted.

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Apr. 27, 1961 
Apr. 20, 1962 
June 6, 1963 
June 20, 1964 
Apr. 13, 1965

Discharge 
(cfs)

40 
5,900 

344 
2,140 
5,710

Gage height 
(feet)

a 7.51 
18.27 

t 8.78 
14.01 
18.21

Minimum

Date

At times 
do.

Discharge 
(cfs)

0 
0 
0
o
0

Gage height 
(feet)

\

a Maximum gage height for year, 8.10 ft Mar. 17, 1961, ba 
t> From floodmark.

1931-65: Maximum discharge, 12,600 cfs Apr. 19, 1950 (gage height, 20.13 ft), from rating 
curve extended above 9,000 cfs; no flow at times in most years.

Remarks. Records good except those for winter periods, which are fair. Flow regulated by Homme 
Reservoir (see station 5-0885) and several small reservoirs. Diversion by city of Grafton 
started in October 1955.

Revisions (water years). WSP 955: 1941. WSP 1728: Drainage area. WSP 1438: 1932, 1933(M), 
1936-37(M), 1939(M) , 1944.

DISCHARGE. IN CU8IC FEfcT PER SECOND, MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC- FT
<t>
MEAN*
AC-FT*

OAL YH 
WAT YR

OCT.

11
2.9
.70
.20
.20

.20

.20

.20

.10
0

0
0
0
0
0

0
0 «
0
0
0

0
0
0
0
0

0
0
0
0
.40 
.20

16.30
.53
11
0

32

40 
1.18

1960: TO 
1961: TO

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
a
0
0
0

0
0
0
0
0

TAL 29,75 
TAL 56

0
0
0
0
0

0
0
0
0
a

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

4.80 ME 
9.60 ME

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

AN 81.3 
AN 1 . 56

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
   

0
0
0
0
0

MAX 2,72 
MAX 1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
3.0
6.0
3.2
5.0

5.5
7.0
9.5
6.0
17

16
5.0
3.4
3.4
4.1
4.1

98.2
3.17

17
0

195

0 MIN 0 
9 MIN C

3.4
14
16
11
6.0

7.2
8.4

11
19
17

14
13
12
13
12

12
7.2

11
16
17

17
19
19
13
11

8.4
17
17
9.
7.

378.
12.

1
3.
751

AC -FT 
AC -FT

4.
5.
4.
4.
4.

9.
6.
2.
2.
6.

7.
4.
2.
2.
. 0

. 0

. 0

. 0

. 0
1.

1.
. 0
. 0
. 0
. 0

. 0

. 0

. 0

. 0

. 0
0

72.10
2.33
9.6

0
143

59,020 
1,130

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

MEAN * 82 
MEAN * 2

a
0
0
0
0

0
0
0
0
0

0
0
0
.10
.70

.90

.10
0
0
0

0
0
0
0
0

0
0
0
0
0
0

1.80
.058
.90

0
3.6

48

. 4 AC-F 

.38 AC-F

0
0
0
0
0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
0
0
0

0
0
0
0
0

0
0
. 0
. 0
. 0

. 0

. 0

. 0

. 0

. 0

. 0

1. 0
.0 2
. 0

0
3.2

58

T * 59,67 
T * 1,72

.10

.10

.10

.10
0

0
0
.10
.10
.10

.20

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1.20
.040
.20

0
2.4

.86
51

0 
0

t Diversion, in acre-feet, by city of Grafton. 
* Adjusted for diversion



RED RIVER OF THE NORTH BASIN 

5-0900. Park River at Grafton, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SfcCOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

229

1
2

4
5

6
7
8

10

11
12
13
14
15

16
17
18

20 

21

23 
24 
25

26
27
28
29
30
31

MAX
MIN

MEAN*
AC-FT4

0
0

0
0

0
0
0

0

.10

.10

.10

.10

.10

.10
0
0

0 

0

0 
0 
0

0
0
0
0
0
0

.10
0

.76
47

0
0

0
0

0
0
0

0

0
0
0
0
0

0
0
0

.50

11

4.1
1.5 
1.1

1.3
.60
.20
.20
.20

     

11
0

1.68
100

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

0
0
0

0 

0

.10 

.10 

.10

.30
1.5
1.5
1.5
.80
.30

1.5
0

1.07
66

1.0
.30

.10

.10

.10

.10
0

0

0
0
0
0
0

0
0
0

0 

0

0 
0 
.10

.10

.10

.20

.10

.10

.10

1.0
0

.82
50

.10

.20

2.0
.60

.70
2.0
2.7

5.6

7.2
6.8
8.4
8.6
7.2

5.4
3.6
3.4

1.7 

1.4

1.4 
1.4 
1.8

.80
1.2
1.2

     
     
     

8.6
.10

3.61
200

1.2
1.2

1.5
.70

1.0
.90
.80

.60

.60

.20

.50

.70

.70

.70

.60

.70

1.1 

3.1

5.2 
12 
60

40
40
40
35
30
28

60
.20

10.9
668

28
30

32
34

34
36
34

38

36
38
42
46
50

60
96
128

4,340

1,820 
971

616
430
333
271
224

     

4,550
28

718
42,680

188
157

130
113

111
83
83

72

68
62
66
63
83

88
96

120

118

16 
62

90
94

123
132
164
279

279
16

104
6,400

300
331

222
180

198
227
528

477

442
357
375
352
302

310
289
258

188

77 
64

52
47
40
34
33

     

233 
528
33

234
13,890

27
24

24
24

26
23
23

20

16
16
16
19
27

26
23
20

19

19 
13

13
8.4
6.0
6.0
2.4
2.4

18.6 
27

2.4

19.3
1,180

1.8
1.3

2.9
4.1

1.3
.90
.70

.70

2.4
1.3
.60

18
21

30
47
47

27

12
9.6

7.2
2.9
1.8
1.2
.60
.30

11.0 
47

.30

11.8
727

SEPT.

.20

.20

.10

.10

.10

.10

.10

.40

.20

.10

.10

.10

.10

.10
0
0

0 

0

.10 

.10 

.10

.10

.10

.10

.10

.10

.12

.40
0

.89
53

OAL YR 1961: TOTAL 588.50 MEAN 1.61 MAX 19 MIN 0 AO-PT 1,170 MEAN * 2.41 AC-FT * 1,740
WAT YR 1962: TOTAL 33,039.80 MEAN 90.5 MAX 4,550 MIN 0 AO-PT 65,530 MEAN * 92.2 AC-FT * 66,060

t Diversion, 
* Adjusted fo

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19 
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
MAX
MIN 
AC-FT
(t>

MEAN*
AC-IT*

.10

.10
0
0
0

0
0
0
0
0 

0
.10
.10 
.10
.10

.10

.10

.10

.10 

.10

.10

.10

.10

.10

.10

.10

.10

.10
1.4
2.2
2.2

.25
2.2

0 
15

50

65

2.4
1.5
.80
.60
.30

.80
1.0
.60
.80
.60

.60 

.40

.30 

.30

.30

.20

.20

.20

.20 

.20

.20

.20

.20

.20

.20

.20

.20

.20

.30

.30
     

.48
2.4
.20 
29

46

75

.30

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10 

.10

.10 

.10

.10

.10

.10
0
0 
0

0
0
0
0
0

0
0
0
0
0
0

.081
.30

0
5.0 

40

45

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0 
0

48

48

0
0
0
0
0

0
0
0
0
0

0 
0
0 
0
.20

1.0
1.8
.80

.30

.30

.30

.30

.30

.20

.20

.20

.20
     
   .   
     

6.70 
.24
1.8

0

38

51

.20

.20

.20

.20

.30

.30

.30

.30

.30

.30

.30

.30

.40

.30

.30

.30

.50

.80
1.5
3.0
5.0

190

92
66
177
209
106
83

939.40 
30.3
209
.20

46

1,910

58
30
20
21
43

41
40
38
30
28

27

27
28

30
27
28

19

17
21
14
14
14

14
16
16
14
13

     

771 
25.7

58
13

44

1,570

13
8.4
7.2

13
9.6

5.0
8.4
6.0
7.2

19

13

13
20

13
6.0
8.4

7.2

6.0
6.0
.6
.0
.0

.0

.4

.4

.9

.9

.4

271.0 
8.74

20
2.4

45

583

5.0
6.0

27
96
219

292
271
211
160
132

118

170
116

88
68
62

45

36
30
31
28
45

120
154
104
101
79

     

3,158.0 
105
292
5.0

42
106 

6,300

58
45
27
16
13

11
9.6
9.6
9.6
8.4

14

7.2
11

13
7.2
7.2

11

9.6
7.2
7.2
4.1
3.4

20
20
34
27
45
41

534.3 
17.2

58
3.4

48

1,110

36
40
40
33
24

31
24
14
7.2
5.0

4.1
2.9
2.4 
4.1
2.4

1.5
1.0
.30
.20 
.10

.10

.10

.10

.10
0

0
0
0
0
0
0

273.60 
8. S3' 40

0

52

595

0
0
0
0
0

0
0
0
0
0 

0
0
D 
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

    

0 
0
0
0 
0

49

49

CAL YR 1962: TOTAL 33,029.30 MEAN 90.5 MAX 4,550 MIN 0 AC-FT 65,510 MEAN * 91.2 AC-PT * 66,030
WAT YR 1963: TOTAL 5,978.70 MEAN 16.4 MAX 292 MIN 0 AC-FT 11,860 MEAN * 17.1 AC-PT * 12,400

t Diversion, in acre-feet, by city of Qrafton. 
* Adjusted for diversion.



RED RIVER OP THE NORTH BASIN 

5-0900. Park River at Grafton, H. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TU SEPTEMBER 1964

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18 
19
20 

21

23
24
25

26
27
28
29
30

MEAN

MIN

<t>
MEAN* 
AC-FT*

OAL YR

0
0
0
0
0

0
0
0
0
0

0
0
0
.10
.10

.10

.10

.10 

.10

.20 

.90

2.9
3.4
1.8

.70

.20

.10

.10

.10

.42

0

59
1.37 

85

1963: TO

0
0
0
0
0

0
0
.10
.10
.10

.10

.10

.10

.10
0

0
0
0 
0
0 

0

0
0
0

0
0
0
0
0

.023

0

51
.87 
52

TAL 5,96

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0 

0

0
0
0

0
0
0
0
0

0

0

50
.82
50

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0 

0

0
0
0

0
0
0
.10

1.0

5
.9 
58

7.60 MEAN 16.3

1.1
1.5
.0
.0
.0

.0

.2

.2

.2

.0

1.4
1.0
1.2
1.0
.90

1.2
1.0
.90

.30 

.20

.10

.10

.10

.10

.10

.10

.10
     

.10

49
1.59

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.10

.10

.10
1.2
1.0
1.2

.80
1.0
.80

.90

.4

.6

.4

.3

.4

.90

.2

.2

.10

51
1.56

MAX 292 MIN 0

1.5
J.O
3.5
6.0
8.0

8.5
10
12
14
50

130
170
280
370
800

1,050
932
761

232

137
120
106

92
88
83
83
79

1.5

58
223

AC -FT

70
64
66
70
70

70
66

116
222
211

142
96
70
58
54

45
43
36

23

21
17
16

14
14
20
12
7.2

6.0

57
59.2

11,840

5.0
3.4
3.4
2.1
2.1

12
11
16
36
34

51
344

1,220
943
982

904
502
326

1,760

1,860
1,260

630

440
315
255
215
185

2.1

56
577

MEAN * 17

155
130
105
85
70

65
55
45
60
55

45
35
32
28
26

22
20
18 
28
35 

40

10
20
40

30
20
55
35
28

18

62
65.2

18
16
14
9.0
6.0

3.0
2.5
1.5
1.5
1.5

1.5
1.2
1.0
.80
.60

.50

.40

.20 
0
0 

0

0
0
0

.10

.10

.10

.10
1.1

0

66
3.71

.3 AC-FT * 12,48

1.5
1.8
1.1
.40
.10

.10

.10

.10

.10
4.1

3.4
2.4
2.1
.60
.10

.10

.10

.10 

.10

.10 

.10

.10

.10

.10

6.8
2.1
3.4
2.1
1.3

1.16

.10

58
2.13

0
WAT YR 1964: TOTAL 27,897.90 MEAN 76.2 MAX 2,050 MIN 0 AO-PT 55,330 MEAN * 77.1 AC-PT * 56,020

* Adjusted for diversio
by city of Grafton.

DISCHARGE, IN CUBIC FEET PfcR SECOND, MATER VEAR OCTOBER 1964 TO SEPTEMBfcR 1965

1
2
3
4

6
7
8

10

11
12
13
14
15

16

18
19
20

21
22
23
24
25

26

28
29

31

MEAN 
MAX 
MIN

<t>
MEAN* 
AO-PT*

CAL YB

13
27
24

13
11
8.

7.
6.
4.
4.
4.

5.

3.
2.«
2.

2.
2.
2.
2.
2.

2.

3.
4.

2.

6.69 

2.1

7.52

1964: TC

2.1
2.4
1.8

1.5
2.1
2.4

1.5

2.1
1.5
2.1
2.8
2.8

2.6

2.2
2.4
2.2

1.8
1.8
1.8
1.8
1.8

1.5

1.5
1.5

1.99 

1.2

2.83

ITAL 28,16

1.2
1.0
.BO

.60

.60

.60

.60

.40

.40

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.40

1.28

3.90 MB

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
0
0
0

0

.10

.10

.60

.11

6.7 

.91

xAN 77.0

2.4
2.4
2.0

2.4
2.6
3.0

2.6

2.0
1.8
1.6
1.6
1.2

1.0

.80

.60

.80

.60

.40

.20

.20

.10

.10

1.4
     

     

1.48

82 

2.39

MAX 2,C

4.0
12
8.5

9.0
10
9.5

9.0

8.5
8.!>
8.5
9.O

10

8.0

6.0
5.0
4.5

4.0
3.4
2.0
1.5
1.5

1.2

2.1
1.7

2.8

5. S3

6.81

50 MIN

5.0
7.2
7.2

8.0
20

140

938

1 550
3 460
5 120
4 380
3 290

2,410

743
459
359

300
258
224
196
172

152

113
104

893

894

90 
88
77
68

94
328
589

424

302
261
224
1S8
154

128

104
106
79

85
90
75
72
72

72

85
85

106

163

164

0 AC-PT 55.860

99 
130
150
175

240
240
201

111

90
75
62
54
51

45

38
33
33

34
31
27
24
23

26

36
41

85.2

86.2

MEAN *

30 
26
38
30

24
20
20

17

16
23
16
36
27

20

14
13
12

11
13
17
30
30

28

20
17

30

22.0

23.0

58 
41
31
30

20
17
19

9.6

8.4
5.0
3.4
2.9
1.8

4.1

1.5
.90
.50

.20

.20

.20

.60
1.1

1.3

1.3
1.8

.70

9.93

11.2

SEPT.

.90 

.70

.70
16

3
4
0

1

8
0
4
1
0

4

0
8
0

5
0
6
4
7

8

0
8

37.8

38.9

78.8 AC-PT * 56,540
WAT YR 1965: TOTAL 37,006.90 MEAN 101 MAX 5,120 MIN 0 AC-PT 73,400 MEAN * 102 AC-PT * 74,080

t Diversion, In acre-feet, by city of Grafton. 
* Adjusted for diversion.



RED RIVER OF THE NORTH BASIN

5-0920. Red River of the North at Drayton, N. Dak.

Location. Lat 48°34'20", long 97°08'50", on line between sees.24 and 25, T.159 N., R.51 W., on 
downstream end of east pier of interstate highway bridge, li miles northeast of Drayton and at 
mile 207.

Drainage area. 34,800 sq mi, approximately (includes 3,800 sq mi in closed basins).

Records available. April 1936 to June 1937, April 1941 to September 1965 (fragmentary prior to 
April 1949).

Gage. Water-stage recorder and concrete control. Datum of gage is 755.00 ft above mean sea level, 
Saturn of 1929 (Minnesota Highway Department bench mark). Prior to Nov. 30, 1954, wire-weight 
gage at site 1-| miles upstream at datum 1.59 ft higher.

Average discharge. 16 years (1949-65), 3,307 cfs (2,394,000 acre-ft per year); median of yearly 
mean discharges, 2,570 cfs (1,860,000 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963

1965

Date

Mar. 31, 1961 
Apr. 24, 1962 
Apr. 12, 1963

Apr. 22, 1965

Maximum

Discharge 
(ofa)

3,600 
32,300 
12,900

47,200

Gage height 
(feet)

a 12.98 
36.26 
20.42

40.43

Date

Sept. 5, 1961 
Jan. 20-26, 1962 
Aug. 14, 1963

Nov. 27, 28, 1965

Minimum

Discharge 
(cfs)

124 
190 
977

718

Gage height 
(feet)

3.26 
b 3.76 

4.71

c 5.38
a Backwater from ic
b Occurred Nov. 4, 1961.
c Occurred Oct. 25, 1964.

1936-37, 1941-65: Maximum discharge, 86,500 ofs May 12, 1950 (gage height, 41.58 ft, site and 
datum then in use); minimum observed, 7.7 cfs Oct. 16, 1936 (gage height, 1.75 ft, site and datum 
then in use).

Maximum discharge known since 1860, 86,500 cfs May 12, 1950 (gage height, 41.58 ft, site and 
datum then in use). Flood in April 1897 reached a stage of about 41 ft, at site and datum in use 
prior to Nov. 30, 1954.

Remarks. Records good except those for winter periods, which are fair. Records of water tempera- 
tures for the water year 1961 are published in reports of the Geological Survey.

Revisions (water years). WSP 1388: 1949-50.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
3 
4
5

6
7

9
10

11 
12

14 

16

19
20

21

24 
25

27
28

30

MEAN 
MAX 
MIN

386

340

283

289 
294

317

310

306 
306

306

380 
380

392

441

345 
466 
278

504

601

580

530

400

400 
400

420

380

490 
608 
380

360

310

370

380

350 

340

340

356
400 
310

320

330

360

320 

300

300

380 
300

300

390

_____

564

336

448

396

282

211

205

180

156

135

64 

79

538

520 

545

545

645

645 
124

MEAN 2,181 MAX 24,600 MIN 278



RED RIVER OF THE NORTH BASIN

5-0920. Red River of the North at Drayton, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTfcMBER 1962

1
1
1

16

20

21 
22

25

27 
28

30

MEAN
MAX 
MIN

568 
530 
510 
497 
478

478

472 
453

542 
568

653

904

699

588 
575

536

1,230

50* 
50* 
510 
447 
510

480

330 
380

380 
380

400

480

380

420

380

360 
340 
320 
300 
295

290

260 
240

230 
220

220

210

215

205

200

200 
200 
200 
210 
220

230

210

200 
200

200

190

200

195

195 
195 
195 
200 
200

200 
195

195 
195

195 
200

210

220

205

200

     

200 
200 
200 
210 
210

210

220
230

240

310

400

540

700 
780 
800 
820 
900

1,200

9,900 
10,300

12,600

28,500

20,200

16,300

14,400 
12,900 
11,000 
9,400 
8,220

6,900

4,200 
3,950

3,840

14,700

19,700

22,200

23,500 
23,900 
24,300 
24,700 
25,000

24,800

18,800 
20,100

22,800

25,000

20,700

16,800

14,800 
12,800 
11,200 
9,700 
8,400

7,800

16,000 
17,500

19,600

13,900

12,700 
12,400

12,100

11,600 
10,900 
10,100 
9,300 
8,600

8,100

6,700 
6,350

6,000

5,600

4,900 
4,600

3,850

3,460 
3,280 
3,170 
3,050 
2,950

2,910

3,320 
3,610

4,230

4,010 
3,800

3,150 
3,050

2,890 
2,820

2,750

M Expressed In thousands.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1

3 
4 
5

6 
7 
8 
9

11

14

20

28

30

TOTAL

MIN

2,720

2,440

2,410 
2,390 
2,380

2,380

2,140

2.100

73,760

2,100

2,140

2,180 
2,220 
2,190

1,750

2,700

63,430

2,750

2,300

2,200 
2,000 
1,700

1,500

1,440

49,660

1,480

1,480

1,500 
1,520 
1,540

1,140

1,080

41,640

1,040

1,020

1,020 
1,040 
1.040

1,260

     

31,360

1 260

1.300

1,300 
1,300 
1,310

3,000

4.500

54,040

5,350

5,650 
5,850 
5,700

4,200

4,000

192,900

3,700

3,650 
3,600 
3,550

3,480

3,280

108,840

6,300

6,800 
7,300 
7.800

4.400

4,120

195.320

3,400

3,280 
3,150 
3,000

1,650

1,410

88,360

1,380

1.420 
1,440 
1,420

1,060

1,080

36,340

1,300

1,330 
1,330 
1,310

1.320

1.380

35,910 

1,380
1,010



RED RIVER OF THE NORTH BASIN

5-0920. Red River of the North at Drayton, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, W&T6R YEAR UCT08ER 1963 TO SEPTEMBER 1964

1
2 
3
4
5

6
7

9 
10

12

14 
15

16 
17 
18

20 

22

24

27 
28

31

MEAN 
MAX 
MIN

MAT YR

1,400 
1,410 
1,410

1,390 

1,390

1,350 

1,330

,330

,390 
,400

,500

,520

,540 
,550

,570

1,435 
1,570

1,570 
1,540 
1,500

1,370 

1,290

1,100

996 
970

840

800

640 
640

1,025 
1,570

700
aoo
900

940 

910

780

740 
740

780 
780

800

788 
950

800 
800 
790

780 

780

770 
760

80 
80

80

800

780 
770 
770

770

760 
760

760 
740

780 
710

690 
680
670

650

630 
640

830 
900

920

910 
920 
940

960

12,100 
14,400

10,800

15,600

7,600 
6,850 
6,250

5*150

4.760 
4,400

2,850

7,600

2,300 
2,200 
2,140

10,200 
10,300

11,400

11,000

14,000

7,400 
6.700 
6,000

3.200

3,250 
2,900 
2,680

2,080

1,800

7,400

1,500 
1,480 
1,440

2,430 

1,510

1,060 
983 
911

812 
805

831 

818

825

2,870

680 
647 
693 
884

845

706 
647

497

485 
472 
460

510 
530

627 

666

825 
1.060

     

1,820

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1 
2

4

7 
8

10 

11

13

15

17 
18

20 

21

24

27 
28

30 
31

MIN

OCT.

3,000

2,570

2,050 
1,970

1,780 

1,690

1,620

1.600

1,500 
1,450

1,390 

1,330

1,230

1,440 
1,660

1,800 
1,810

NOV.

1,780

1,750

,700 
,690

,660 

1,610

1,490

1,460

1,480 
1.O40

1,300 

1,190

832

718 
718

DEC.

832

880

870 
840

820

815

820

830 
830

840 

840

850

850

860

JAN.

860

860

860 
860

870

870 
870

890 
890

930 

920

900

910

390 

885

FEB.

880

870

860 
860

850

850 
850

870 
870

870

900

910

MAR.

900

900

920 
930

920

950

1,010 
1,020

1,020

050

060

1,100

APR.

1,200

1,300

1,500 
2,000

6,800

22,900

39.200 
41,700

46,300

45,300

39,600

MAY

27,400

23,300

18,800 
17,400

15,200

11,800

9,200 
9,050

9,160

7,820

7,020

JUNE

6,850

8,000

12,300

12,500

12,600

10,500 
9,850

8,570

6,760

5,940

JULY

6,380

6,110

5,100

4,640

4,520

6,980 
6,880

5,900

4,210

3,790

AUG.

2.910

2.760

2,450

2,310

2,230

1,940 
1,840

1,660

1,560

1.470

1,460

SEPT.

1,500

1,600

1,600 
1,610

1,550

1,470

1.700 
1,760

2. ODD

2,400

2,660

1,470



RED RIVER OF THE NORTH BASIN

5-0940. South Branch Two Rivers at Lake Bronson, Minn.

Location. --Lat 48°43'50", long 96°39'50", In SW^SWi sec. 30, T.161 H., R.46 W. , on left bank 100 ft 
upstream from bridge on U.S. Highway 59 at town of Lake Bronson and 2 miles downstream from dam 
at outlet of Bronson Lake.

Drainage area.   444 sq mi.

Records available.  September 1928 to November 1936, April to September 1937, April 1941 to October 
1943, April to December 1944, April 1945 to September 1947, October 1953 to September 1965. 
Monthly discharge only for some periods, published in WSP 1308. Published as South Fork Two 
Rivers at Bronson prior to 1941 .

Gage .  Water-stage recorder. Datum of gage is 928.46 ft above mean sea level, adjustment of 1928 
[levels by Geodetic Survey of Canada). Prior to Nov. 23, 1953, chain gage at bridge 100 ft down 
stream at datum 2.00 ft higher. Nov. 23, 1953 to Oct. 5, 1963, water-stage recorder at present 
site at datum 2.00 ft higher.

Average discharge .  24 years (1928-36, 1941-43, 1945-47, 1953-65), 71.1 cfs (51,470 acre-ft per 
year ) .

Extremes . --Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Date

Mar. 26 1961 
June 13 1962 
Apr. 8 1963 
June 14 1964 
Apr. 15 1965

Maximum

Discharge

451 
2,960 
1,570 
2,210 
2,780

Gage height 
(feet)

a 4.86 
b 12.82 

7.56 
10.88 
12.30

Date

Sept. 1, 1961 
Nov. 16, 17, 1961 
Jan. 19 to Feb. 5 

(e) 
Mar. 24-27, 1965

Minimum

Discharge 
(cfs)

0.10 
.80 

d .80 
d .60 

d 4.0

Gage height 
(feet)

1.58 
0 1.81

a Backwater from ice.
b Present datum.
c Occurred Apr. 11, 12, 1962.
d Minimum daily.
e Dec. 27, 1963, to Mar. 4, 1964.

1928-37, 1941-47, 1953-65: Maximum discharge, 2,960 cfs June 13, 1962 (gage height, 12.82 ft, 
present datum); no flow at times in 1937, 1941, 1960.

Remarks. Records good except those for periods of no gage-height record and those for winter peri- 
ods, which are fair. Plow partly regulated since 1937 by Bronson Lake (usable capacity, 3,700 
acre-ft).

Revisions (water years). WSF 1308: 1929(M), 1931(M), 1936(M), 1944(M), 1947(M).

DISCHARGE, IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
3
4
5

6
7
8
9

12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

MEAN 
MAX
M1N

1
2

.?

.?

.2

.2

.2

.4

.0

.8

.9

.9

.9

.9

.9

.9

.8

.8

.8

.9

.7

.8

.7

.6

.7

.6

.9

.4

23
1.0

1.
1.
1.
1.
1.

1.
1.
1.
1.

2.
2.
2.
2.

2.
2.
2.
2.
2.

2.
2.
2.
2.
2.

2.
2.
2.
2.
2.

2.
I.

. 1

.0

.0

.8

.0

.8

.8

.B

.8

t
f

 

.

.

.
 

.

.

.

.
 

.

.
f
 

.

.

.
,
 

.

.

.
 

B
.
.
 

.
B
.
 

^
.
.
.
«

m
.
.
.
.

 

1
1
I
1
1

1
1
1
1

35
28
22
16

10
5.5
3.0
2.5

10

40
38
35
32
28

20
18
15

     
     

40
1.4

14
12
10
9.0
8.0

7.0
6.0
5.5
4.5

3.0
2.5
2.5
2.0

2.0
1.8
1.8
1.6
1.6

1.5
1.4
1.4
1.2
1.2

160
300
170
75
6.7

300
1.2

6.1
6.4
11
20
24

25
26
26
26

21
19
20
19

17
16
16
17
21

26
30
35
33
32

32
31
29
29
29

35
6.1

9
3

.1

.7

.9

.5
..7
.8

.9

.7

.1

.6

.6

29
3.6

9
8

0
0

0
0
0
0
0

5.8
.40

.90

.60

.80

.90

.70

.60

.80

.70

.50

1.6
.90
.80
.80

.60

.60

.60

.50

.50

.60
1.0
1.0
.60
.50

.50

.50

.40

.60
4.4

114
.40

1.2
1.0
1.0
1.0
.70

.70

.80

.70

.80

1.0
.90
.70

56

4.5
1.3
1.0
.80
.60

.60

.60

.60

.50

.50

.40

.40

.40

.50

.40

56
.40

.30

.60

.70

.60

.50

.70

.70
1.5
.80

.80

.BO

.60

.50

.60

.60

.60

.80

.90

.BO

.80

.70

.90

.60

.70

.70

.80

.90
1.0

.76 
1.5
.30

MAT Yft 1961: TOTAL 2.904.50 MEAN 7.96 MAX 300 HIN .30 AC-FT 5.760



RED RIVER OF THE NORTH BASIN 235

5-0940. South Branch Two Rivers at Lake Bronson, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECONQt WATER YtAR OCTOBER 1961 TO SEPTEMBER 1962

1
2 
3 
4 
5

6
7 
8 
9 

10

11 
12

14 
15

16 
17 
18 
19 
20

21 
22 
23 
2* 
25

26 
27 
28 
29 
30 
31

MAX 
MIN 
AC-FT

1.0 
1.0 
1.0

1.0
1.0 
1.0
1.1

44

4.9 
1.3

1.0 
1.1

1.1
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.0 
1.0

44 
1.0 
156

.0 

.0 

.0

1.0 
.90 
.90 
.90 

1.0

1.0 
1.0

.90 

.90

.90

.90 

.90

1.0 
I.I 
1.1 
1.1 
1.1

1.1
4.4 
5.0 
5.0

5.0

81

5.0 
5.0 
4.8

4.3 
4.8 
4.6 
4.6 
4.6

4.6 
4.6

4.6 
4.6

4.4

4.4 
4.2

4.2

4.2
4.0 
4.0

4.0 
4.0 
4.0 
3.9

5.0

3.9
3.8 
3.8

3.8 
3.8 
3.B 
3.7 
3.7

3.7
3.7

3.7 
3.6

3.6

3.6 
3.6

3.6

3.5 
3.5 
3.5

3.4 
3.4 
3.4 
3.4

3.3 
3.3 
3.3

3.3 
3.3 
3.3 
3.2 
3.2

3.2 
3.2

3.2 
3.2

3.2

3.2 
3.2

3.2

3.2 
3.1 
3.1

3.1 
3.1

3.1

60 
65
60

55 
50 
40 
30 
20

10 
B.O

35 
38

48 
49

50

15 
14 
16

14 
14 
13 
13

13 
13 
1*

14 
16 
14 
3.4 
1.4

1.3 
1.4 

17 
105 
165

100 
080

130

190 
080
928

413
304 
291 
244

152

16 
103 
99

94 
65 
9.0 
5.1

146 
143 
143 
484

707 
673

738

1.300 
2.010 
2.120

1.980 
1,310 

812 
703

1,420

1.010 
662 
437

342
350 
356 
921

2.680 
2,910 
2,740 
2,160

899 
801

593

563 
443 
301

267 
262 
1B4 
146 
164

237

118 
122 
122

124 
126 
132 
309

97 
46 
22 
71

17 
119

164

39
ja
37

38 
96 
91 
46 
45

109 
309 
17

32

6.4 
7.2 
7.2

38 
128 
128 
126

126 
128 
150 
208

182 
162

5.8

118
106 
U

9.0 
9.0 
8.5 
9.5 
9.5

77.3
208 
5.8

10 
24 

139 
66 
4.8

4.8 
4.8 
5.4 
5.4 
4.8

4.6 
4.6 
4.6 
4.6 
4.4

4.6 
4.8 
3.7 
3.7 
3.9

3.9 
3.7 
3.7 
3.5 
3.5

3.7 
3.7 
4.6 
5.1 
5.1

11.8 
139 
3.5

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN 
MAX 
MIN

4.4
4.6
5.1
5.1
4.6

4.6
4.8
5.1
5.1
4.8

5.1
5.4
5.4
6.4

5,4
5.1
5.4
4.8
4.8

5.1
5.8
5.4
5.4
5.4

6.1
5.1
4.8
4.6

49
23

4.4

21
21
18
18
17

17
17
16
16
15

15
14
13
13

3.9
3.9
3.7
3.7
3.7

3.7
3.5
3.5
3.5
3.5

3.4
3.4
3.4
3.4
3.4

3.4

3.4
3.4
3.4
3.4
3.4

3.4
3.4
3.4
3.5
4.0

5.0
6.0
4.5
4.5

4.0
3.6
3.4
3.1
3.1

2.8
2.8
2. a
2.8
2.8

2.8
2.6
2.6
2.4
2.4
2.4

2.4

.4

.4

.4

.2

.2

.0

.0

.0

.0

.6

.4

.4

.4

.2

.0

.0

.0

.80

.80

.80

.80

.80

.80

.80

.80

.80

.30

.80

.80

.80

.80

.80

.80

.80

.80

.80

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.2

.2
     
     

-

.80

1.2
1.4
1.4
1.4
1.6

1.8
1.8
2.0
2.0
2.2

2.4
3.0
3.2
4.0

10
10
8.0

10
15

20
30
40
50
70

100
120
110
103
90
75

1.2

60
50
40
30
22

50
400

1.090
1,440
1.230

968
482
497
449

331
153
20
99
126

120
106
92
80
71

61
50
45
40
35

20

111
28
9.0
3.5
9.5

11
13
15
1
8

12
.2
.9
.5

.0

.8

.8

.8

.2

12
22
33
38
32

26
25
22
19
17
17

4.3

19
18
20
18
18

18
16
15
17
16

36
29
12
12

9.9
11
12
13
15

19
19
19
20
26

32
63
29
33
30

9.4

25
4.1
3.9
3.9
3.3

3.8
3.4
3.3
3.3
3.2

3.5
3.6
3.6
3.6

4.5
4.0
3.3
4.4
3.9

4.0
3.7
3.7
3.7
3.8

4.7
3.9
3.9
3.8
3.9
4.0

3.2

4.5
4.6
5.2
5.4
5.4

5.3
4.2
3.8
3.6
3.2

3.2
3.2
2.9
2.9

2.9
2.9
2.9
2.7
2.8

3.3
2.7
2.7
2.7
2.7

2.7
2.9
2.9
3.0
3.1
3.2

5.4 
2.7

3.2
3.2
3.4
3.4
3.5

4.1
4.5
4.7
4.6
4.5

4.9
3.7
1.7
1.7

2.0
4.0
6.0
4.0
3.5

3.0
3.0
2.8
2.6
2.4

2.0
1.4
1.6
1.8
1.9

3.17 
6.0 
1.4

Note. No gage-height record Feb. 26 to Mar. 27.



RED RIVER OF THE NORTH BASIN

5-0940. South Branch Two Rivers at Lake Bronson, Mlnn. Continued

DISCHARGE, IN CUBIC FfcET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2
3
4
5

7 
8
9

10

11
12
13
14
15

16
17
18
19

22
23
24

26
27
28
29
30

MAX
HIN

.70

.3

.0

.4

.4

.4

.4

.4

.4

.4

.2

.2

.4

.4

.4

.2

.2

.2

.2

.2

.4

.2

.2

.2

.3

.4

3.4
.70

.2

.2

.2

.3

.2

.3

.4

.4

.3

.3

.4

.4

.3

.3

.3

.3

.3

.3

.3

.2

.0

.90

.90

.90

.90

.90

1.4
.90

.90

.80

.30

.80

.80

.90

.90

.90

.80

.80

.80

.80

.80

.80

.70

.70

.70

.70

.70

.70

.70

.70

.60

.60

.60

.60

.90

.60

.60

.60

.60

.60

.60

.60 

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.oO

.60

.60

.60

.60

.60 

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60
    ~

.60

.60

.60

.60

.60

.60

.70

.80 

.80

.80

.80

. dO

.80

.80

.70

.70

.70

.70

.70

.70

.70

.80

.80

.80

.80

.80

.80

.80

1.5
.60

5.0
20
20
25
20

25 
35
30
30

70
260
550
195
49

18
618
871
722

344
259
221

150
103
60
65
74

871
5.0

89
92
96
95

122

179 
130
140
131

100
82
76
48
34

37
37
47

ill

180
133
128

77
57
47
46
43

445
34

36
33
31
28
24

fi 
23
41

638

344
,130
i930
,960
,740

,510
,100
732
,040

,420
.410
,040

577
420
275
160
55

1,960
22

219
167
15
32
55

58 
57
55
53

50
45
40
37
JJ

31
28
23
22

20
19
15

11
12
12
11
11

219
11

10
10
9.6
9.6
8.2

6.8 
7.5
7.5
7.5

7.5
7.5
7.5
7.5
7.5

7.5
7.5
6.8
6.8

5.3
5.3
5.3

5.7
5.7
5.7
6.2
6.8

10
5.3

6.B
6.8
6.2
6.2
6.8

6.8 
6.8
6.8
6.8

7.5
7.5
6.d
7.5
6.8

7.5
6.8
7.5
7.5

5.7
8.8
6.8

11
4.9
4.3
4.3
4.3

11
4.3

Note. Mo gage-height record Dec. 20 to Jan. 21, Jan. 23 to Feb. 26.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

2
3 
4 
5

6

8 
9

11

13 
14 
15

16

18 
19 
20

22

24 
25

26 
27 
28 
29 
30

MEAN 
MAX

OCT.

4.8 
4.8 
4.8
4.8

4.8

4.8 
4.4

5.1 
4.8

4.8

4.8 
5.1 
4.8

5.1

5.1
5.4

6.2
5.1 
5.1 
5.1 
5.1

4.92 
6.2

NOV.

5.1 
5.1 
5.1 
5.1

5.1

5.1 
5.1

7.6 
7.6

7.6

7.0 
7.0 
6.6

6.1

5.8 
5.7

5.6 
5.5 
5.4 
5.2 
5.0

6.05 
8.1

DEC.

4.8 
4.8 
4.3

4.8

4. a 
4.8

4.8 
4.8

4.7

4.7 
4.7 
4.7

4.6

4.7 
4.7

4.7 
4.7 
4.8 
4.8 
4.8
4.8

4.77 
4.9

JAN.

4.7 
4.7 
4.7

4.7

4.7 
4.6

4.5 
4.5

4.5

4.6 
4.6 
4.6

4.7

4.8 
4.8

4.8 
4.7 
4.7 
4.7 
4.6

4.65 
4.8

FEB.

4.5 
4.5 
4.5

4.5

4.5 
4.5

4.6 
4.6

4.6

4.6 
4.6 
4.6

4.5

4.4 
4.4

4.4 
4.4 
4.4

4.53 
4.6

MAR.

4.6 
4.7 
4.7

4.8

4.8 
4.8

4.9 
4.8

4.8

4.6 
4.5 
4.4

4.2

4.0 
4.0

4.0 
4.0 
4.1 
4.2 
4.3

4.52 
4.9

5.8 
8.0 

18

50

220 
400

2,420 
2,560 
2,760

2,680

2,030 
1,520 
1,040

678

635 
496

277
285 
283 
239 
137

907

197 
194 
316

861

694 
617

539 
480 
331

392

388 
273 
333

365

311 
309

307 
307 
259 
215 
298

404

259
265 
298

327

516
438

188 
186 
137

99

130 
127 
101

13

48 
68

66 
68 
130 
199 
63

188

263 
143 
116

115

106 
53

33
36 
62

58

56 
56 
33

17

26 
26

26 
18 
5.8 
5.8 
6.6

57.8

5.8 
6.0 
7.6 
8.1

8.1

7.0 
6.6

6.6 
5.4 
5.4

5.1

5.1 
5.4 
5.1

4.8

5.1 
5.1

5.4 
5.6 
5.8 
6.6 
6.2

6.00

5.4 
5.4 
9.2 
5.4

5.4

6.6 
11

19

22 
57 

137

47

9.3 
20 

128

8.7

11 
39

83 
107 
101 

7.6 
9.3

34.3 

5.4



RED RIVER OF THE NORTH BASIN

5-0987. Hidden Island Coulee near Hansboro, N. Dak. 

(International gaging station)

Location. Lat 48°S7', long 99°26', in SE^SW^ see.11, T.163 N. , R.68 W. , on right bank 400 ft down- 
stream from bridge on county highway and 2.5 miles west of Hansboro.

Drainage area.--38 sq mi, approximately. 

Records available. October 1961 to September 1965.

Gage.--Water-stage recorder. Prior to May 20, 1962, staff gage 400 ft upstream at same datum. 

Extremes.--Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (25 cfs), water years 1962-65

Date

Apr. 6, 1962

July 25, 1963

Time

-

1930

Discharge

* 40

* 8.9

Gage 
height

.

5.23

Date

Apr. 5, 1964
Apr. 9, 1964

Apr. 11, 1965

Time

0630
-

0300

Discharge

.
* 32

* 124

Gage 
height

a 5.96
-

7.09

Date

May 4, 1965
July 21, 1965

Time

2320
1230

Discharge

101
86

Gage 
height

6.72
6.76

a Backwater from i

No flow for several months in each year.
1961-65: Maximum discharge, 124 cfs Apr. 11, 1965 (gage height, 7.09 ft); no flow for several 

months in each year.

Remarks. Records good except those for winter periods, which are fair.

Cooperation.--This station is one of the international gaging stations maintained by the United 
States under agreement with Canada.

DISCHARGE, IN CUBIC FEET FEE SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC -FT

OCT.

0
0
0
0
0

NOV.

______

0
0
0
0
0

DEC.

(*)

0
0
0
0
0

JAN.

0
0
0
0
0

FEB.

    
______

0
0
0
0
0

MAR.

(*)

(*)

0
0
0
0
0

APR.

* 0
0

* 0
5

10

* 35
* 8

* 12
* 27

28

20
* 15
* 10

8.1
5.6

3.5
4.9

* 4.7
3.1
2.2

1.5
1.0
.7

* .6
.3

.4

.2

.2

.1

.1

207.2
6.91

35
0

411

MAY

0.1
** .1

0
0
0

0
0
0
0
0

0
.2
.3
.2

** .1

.3

.8

.7

.6

.5

.5

.7

.7
* .2

.2

.4

.2

.2

.5
1.0
1.5

10.0
0.32
1.5

0
20

JUNE

1.0
.5
.3
.2
.1

** .1
.1
.1

0
0

0
0
0
0
0

.1
0
0
0
0

0
0
0
0
0

* 0
0
0
0
0______

2.5
0.08
1.0

0
5.0

JULY

(*)

0
0
0
0
0

AUG.

(*)

(*)

0
0
0
0
0

SEPT.

(*)

______

0
0
0
0
0

Discharge measurement or observation of no flow made on this day. 
* Field estimate made on this day.
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5-0987. Hidden Island Coulee near Hansboro, N. Dak. Continued

DISCHARGE, IH CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIH
AC -FT

OCT.

0
0
0
0
0

NOV.

0
0
0
0
0

DEC.

0
0
0
0
0

JAN.

0
0
0
0
0

FEB.

0
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.2
.2
.1
.1
.1

0.7
0.02

.2
0

1.4

APR.

0
0
0
0

.1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0.1
0.003

.1
0

0.2

MAY

0
0
0
0
0

JUNE

0
0

.1

.6

.2

.1

.1

.2

.1

.2

.2

.1
0
0
0

0
0
0
0
0

0
0
1.4
2.4
2.6

2.0
1.6
1.0

.6

.3

13.7
0.46
2.6

0
27

JULY

0.1
.1

0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

.2

.1
0
0
0
0
0

0.5
0.02

.2
0

1.0

AUG.

0
0
0
0
0

SEPT.

0
0
0
0
0

DISCHARGE, IH CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC -FT

OCT.

<*)

(*)

0
0
0
0
0

NOV.

______

0
0
0
0
0

DEC.

<*)

0
0
0
0
0

JAN.

<*)

0
0
0
0
0

FEB.

<*)

(*)

______
     

0
0
0
0
0

MAR.

(*)

(*)

(*)

0
0
0
0
0

APR.
* 0

0
0* .1

15

28
24

* 14
30

* 24

24
26
26
19

* 16

12
* 7.

6.

2.

* 1.

______

285.
9.5

3

56

MAY

0.

* l!

3.
2.
3.
2 .

u

# ;

0
0

0
0
0
0
0
0

18.5
0.60
3.8

0
37

JUNE

0
* 0

0
0
0

0
0
0
0
0

* 0
0
0
0
0

* 0
0

.4

.6
1.0

1.5
1.1
1.4
1.7
1.6

1.3
.6
.3
.6

** .7

13.0
0.43
1.7

0
26

JULY

0.6
.7
.1

0
.1

0
0

* 0
0
0

0
0
0

* 0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

1.5
0.05

.7
0

3.0

AUG.

0
0
0
0
0

0
0
0
0
0

* 0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
2.6

.8

3.4
0.11
2.6

0
6.7

SEPT.

0.2
.5
.4
.1
.1

0
0
0

* 0
0

0
0
0

.1

.1

.2

.1

.1
0
0

0
0
0
0
0

3.5
2.3
1.4

.8

.4
     

10.3
0.34
3.5

0
20

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
Note. Stage-discharge relation affected by Ice Apr. 1-9.
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5-0987. Hidden Island Coulee near Hansboro, H. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAH OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
AC -FT

OCT.
** .4

.4

.3

.4

.4

*

7.
0.2

1

NOV.

0.1
.1** .1

0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0.3
0.01
0.1

0
0.6

DEC.

(*)

(*)

0
0
0
o
0

JAN.

(*)

0
0
0
0
0

FEB.

(*)

0
0
0
0
0

MAR.

(*)

(*)

(*)

(*)

0
0
0
0
0

APR.

0
* 0

0
0
0

* 0
* b i

b 5
b 20

* b 48

115
101

* 100
94
83

* 67
44
38
23

* 14

8.0
7.1
5.9
4.8
3.4

3.0
* 2.4

2.2
1.6

. 8

792.2
26.4

115
0

1,570

MAY

0.7
.5
.3

** .0
7

8
7
5
4
2

2
1
1

.7

.8

.7

.2

.6

.6
* .0

1
1

.2

.6
a

a
a
a
a
a
a

52 .9
1 .9

85
.3

1,040

JUNE

a 1
* 1

1
1

.7

.9

.0

.8

.8

.3

.7

.4

.0

.5
* .1

.1
0
0
0
0

0
0
0
0
0

0
0
0

* 0
0

83.3
2.7B

11
0

165

JULY

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

3
5

* 2
* 1

4

15
4

0
305

AUG.

.9

.8

.4

. 1
0

0
0
0
0
0

0
* 0

0
0
0

a
0
0
0
0

0
0
0
0

* 0

0
0
0
0
0
0

2.2
0.07

.9
0

4.4

SEPT.

(*)

0
0
0
0
0

* Discharge measurement or observation of no flow made
** Field estimate made on this day.
a No gage-height record.
b Stage-discharge relation affected by ice.



RED RIVER OF THE NORTH BASIN

5-0988. Long River near Sarles , N. Dak. 

(International gaging station)

Location.   Lat 48°57', long 98°57> , in SW-J-SEl see. 9, T.163 N. , R.64 W. , on right bank 400 ft down- 
stream from bridge on county highway and 2? miles east of Sarles.

Drainage are_a.   66 sq mi, approximately.

Records available. --May 1961 to September 1965.

Gage.   Water-stage recorder.

Extremes .   Maximums and mlnimums (discharge in cubic feet per second, .gage height in feet).

Annual maximum discharge (*) and peak discharges above base (50 cfs), May 1961 to September 1965

Date

1961

Apr. 9, 1962
Apr. 17, 1962
July 8, 1962

Time

_

160O
17OO
0430

Discharge

0

320
126

* 393

Gage
height

_

4.27
3.49
4.37

Date

June 2, 1963
June 9, 1963
Aug. 31, 1963

Apr. 4, 1964

Time

2100
2000
1400

1730

Discharge

* 572
239
252

-

Gage
height

4.70
4.02
4.O3

a 3.72

Date

Apr. 10, 1964

Apr. 12, 1965
July 22, 1965

Time

1645

1330
1900

Discharge

* 132

140
* 360

Sage 
height

3.03

3.41
5.00

a Backwater from ice.

No flow for several months in each year.
1961-65: Maximum discharge, 572 cfs June 2, 1963; no flow for several months in each year.

Remarks.--Records fair. No flow May to September 1961.

Cooperation.--This station is one of the international gaging stations maintained by the United 
States under agreement with Canada.

DISCHARGE, IN CUBIC FEET EER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9
10

11 
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27 
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC -FT

OCT.

<*)

0
0
0
0
0

NOV.

     

0
0
0
0
0

DEC.

<*)

(*)

(*)

0
0
0
0
0

JAN.

0
0
0
0
0

FEB.

------
     

0
0
0
0
0

MAR.

(*)

(*)

0
0
0
0
0

APR.

* 0

0
* 0

10
50

* 100
** 80

* 120
200

* 150

70 
* 48
* 25

20
20

40
96

* 106
63
37

19
12

* 6 ' 3
* 5.6

3.1

1.9
1.1 
.8
.6
.5

1,285.9
42.9
200

0
2,550

MAY

0.4

.3

.2

.2

.2

.2

.4

.4

.4

.4 

.4

.4
1.3

* .5

.5
1.5
1.0
1.2
1.4

.8

.8
1.4

* 1.3
1.1

1.1
.8 
.7

1.0
4.8
8.7

34.1
1.10
6.7
.2
68

JUNE

0 9.
15
8.
4.
2.

* 1 .

0

0
0
0
0
0

* 0
0 
0
0
0

45.0
1.50

15
0

89

JULY

0
0
0
0
0

0
73
280
84
21

* 6. 
2.

0
0
0

0
0 
0
0
0
0

468.7
15.1
280

0
930

AUG.

0
0

* 0

0
0

0
0
0
0
0

0 
0
0
0
0

0
0

**

3.
0.1

0
7.3

SEPT.

0.1
0
0
0
0

* 0

0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0

* 0

0
0 
0
0
0

0.1
O.OQ3

0.1
0

0.2

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
Note. Stage-discharge relation affected by ice Apr. 3-16.



RED RIVER OF THE NORTH BASIN

5-0988. Long River near Sarles, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN

MIN
AC -FT

OCT.

(*)

0
0 
0
0
0

NOV.

0
0 
0
0
0

DEC.

(*)

(*)

0
0
0
0
0

JAN.

(*)

<*)

0
0
0 
0
0

FEB.

(*)

0
0
0 
0
0

MAR.

0
0

* 0
0

* 0

0
0
0
0
0

0
0
0
0

 0

0
0
0
0
0

0
0
0
0
0

0
* 10

9.2
* 8.6

2.9
2.1

32.8
1.06

0
65

APR.

1.2
1.1

.8
* .8

1.4

1.9
2.7
2.1
1.8
1.6

1.6
* 1.5

.9

.7

.4

.7

.8

.5

.4

.3

.2

.2

.2
* .2

.2

.1

. 1

.1

.1

.1

24.7
0.82

0
49

MAY

0.1
.1
.1

0
0

0
0
0
0
0

0
0

.1

.1

.1

.1
0
0
0
0

0
** 0

0
0
0

0
0

* 0
0
0
0

0.7
0.02

0

JUNE

0
63

268
404

* 148

52
24

* 16
68

150

64
38
25
13
8.4

4.7
3.2
2.4
1.6
1.0

.6
1.4

21
12
7.0

5.2
3.2

* 1.6
.8
.3

1,407.4
46.9

0
2,790

JULY

0.2
.1
.1
.1
.1

0
0
0

** 0
* 0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.2

169
162
216 
245

792.8
25.6

0

AUG.

232
150

69
29
12

5.
* 2 .

1.
1.
1.

!.

*

511.0
16.5

.1
1,010

SEPT.

0.

** .

0
0
0

0
0
0
0
0

* 0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

0.7
0.02 
0.1

0

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day. 
Note. Ho gage-height record Mar. 2£28, Aug. 2-6, 9-12, Aug. 22 to Sept. 2, Sept. 4-30.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAI
MEAN
MAX
MIN
AC -FT

OCT.

(*)

(*)

0
0
0
0
0

NOV.

0
0
0
0
0

DEC.

(*)

0
0
0
0
0

JAN.

(*)

0
0
0
0
0

FEB.

(*)

(*)

------

0
0
0
0
0

MAR.

<*)

(*)

(*)

0
0
0
0
0

APR.

* 0
0
5

* 60
65

40
40

* 50
70

* 100

70
47
30
24

* 46

25
* 10

6.8
4.1
2.3

* 1.4
1.2
1.0

.9

.8

.8

.8

.6

.5

.5

712.7
23.8

100
0

1,410

MAY

0.

* .

2.

**

0

0
0
0
0
0 
0

9.1
0.29
2.2

0
18

JUNE

0
* 0

0
0
0

0
.3
.3
.3
.2

** .2

.3

.3

.4

.3

** . 3

.3
4.0
4.0
3.1

12
9.0
5.2
2.3
1.2

1.-
.8
.7
.7

* .6

47.8
1.59

12
0

95

JULY

0.6
.4
.3
.2
.2

.1

.1
* 0

.3

.2

.1
0
0

* 0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

2.5
0.08
0.6

0
5.0

AUG.

(*)

0
0
0
0
0

SEPT.

<*)

0
0
0
0
0

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
Note. Stage-discharge relation affected by ice Apr. 3-10.
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5-0988. Long River near Sarles, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1 
2
3
4
5

6
7
8
9

10

11
12
13
14
15

IS
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIS
AC -FT

OCT.
(*)

0
0
0
0
0

NOV.

(*)

0
0
0
0 
0

DEC.

(*)

(*)

0
0
0
0 
0

JAN.

(*)

0
0
0
0 
0

FEB.

<*)

0
0
0
0 
0

MAR.

(*)

(*)

(*)

(*)

0
0
0
0 
0

APR.

0
* 0

0
0
0

* 0
* 0

1
2

* 30

105
108

* 117
78
40

* 29
19
13
9.2

* 6.4

4.2
2.9
2.1
1.5
1.2

.8
* .6

.5

.3

.2

571.9
19.1

117
0

MAY

0.2 
.4
.3

** .2
1.1

21
11
6.2
4.2
3.2

2.6
1.8
1.3
1.0

.8

.6

.5

.4

.7
* .8

.3

.8

.2

.0

.0

.8

.7

.6

.6

.6

.5

68.4
2.21

21
0.2

JUNE

0.5 
* .6

1.7
3.8
4.9

3.6
2.8
2.2
1.6
1.3

1.0
.7
.5
.4

* .3

.2

.1
0
0
0

0
0
0
0
0

0
0
0

* 0
0

26.2
0.87
4.9

0

JULY

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
1.2

20
207

* 239
* 139

94

71
53
41
33
25
19

942.2
30.4

239
0

AUG.

18 
16

* 13
* 9.8

8.1

6.
5.
4.
4.
3.

3.
3.
2.
2.
2.

1.
1.
1.
I

* ,

116.0
30.4

18
.4

SEPT.

0.5 
.4
.3
.4
.4

.4

.3
* .2

.1

.1

.1

.1

.1

.1

.3

.4

.8
1.0
1.0

.9

.7

.7
1.2
1.2
1.1

.9

.8

.7

.8
1.0

17.0
0.57

1.2
.1

* Discharge measurement or observation
** Field estimate made on this day.

of no flow made on this day.



RED RIVER OF THE NORTH BASIN

5-0991. Snowflake Creek near Snowflake, Manitoba 

(International gaging station)

Location. Lat 49°01 I 17", long 98°36'13", in SW£ sec.10, T.I, R.9 W., at traffic bridge ij miles 
south and Z\ miles east of Snowflake.

Drainage area.--348 sq mi.

Records available. March 1961 to September 1965.

Gage.--Staff gage read once daily. Datum of gage is 1,222.63 ft above mean sea level, Geodetic 
 Purvey of Canada datum. Prior to Apr. 2, 1964, staff gage at present site and datum. Apr. 2, 

1964, to May 10, 1965, staff gage at site half a mile downstream at present datum.

Extremes.--Maximum and minimum discharges for March 1961 to September 1965 are contained in the 
following table:

Water 
year

1961 
1962 
1963 
1964 
1965

Date

Mar. 27 1961 
Apr. 18 1962 
Mar. 21 1963 
Apr. 9 1964 
Apr. 11 1965

Maximum

Discharge 
(cfs)

13.6 
b 101 

b 9.9 
b 21.7 

44.0

Gage height 
(feet)

a 1.58 

2.49

Date

Several months 
do.

do! 
do.

Minimum

Discharge 
(cfs)S

0 
0 
0 
0 
0

Gage height 
(feet)

\

a Maximum gage height for period, 1.77 ft Mar. 26, 1961, backwater from ice. 
b Maximum daily.

1961-65: Maximum daily discharge, 101 cfs Apr. 18, 1962; no flow for several months in each 
year.

Remarks. Records good except those for winter periods, which are fair.

Cooperation. This station is one of the international gaging stations maintained by Canada under 
agreement with the United States.

DISCHARGE, IN CUBIC FEET PER SECOND, MARCH TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN 
AC -FT

OCT. NOV. DEC. JAN. FEB.

     

MAR.

Nil
n
n
ii
"

i.
"
ft
rr
"

»
11
"
"'
"

n
"
"
11
"

it
"
«
"

1.7

9.4
13.6
13.0
11.2
6.8
7.4

63.1
2.04
13.6
Nil 
125

APR.

7.1
7.2
6.1
3.3
3.6

3.6
4.9
2.6
2.4
2.2

4.3
2.8
2.6
2.0
2.6

2.2
1.4
1.1
1.1
2.1

2.0
1.4
1.4
1.4
0.9

1.1
1.4
1.5
1.7
1.4

79.4
2.65
7.2
0.9 
157

MAY

0.9
0.9
0.8
0.6
0.6

1.4
1.5
1.1
0.8
0.8

1.4
1.4
1.2
1.2
1.2

1.1
1.1
1.0
1.0
1.0

0.8
0.8

,0.8
0.8
0.8

0.5
0.5
0.4
0.4
0.4
2.4

29.6
0.95
2.4
0.4 

58.7

JUNE

2.1
2.0
1.8
1.6
1.2

0.8
0.6
1.2
0.5
0.2

0.0
0.0
Nil

"

11
11
"
ii
"

n
"
ii
»
w

n
"
»
»

Nil

12.0
0.39
2.1
Nil 
23.8

JULY

Nil11
"
"
"

»
"
11
»
"

ii
11
11
"
"

n
11
"
"
"

n
'i
it
»
"

n
»
»
"
"

Nil

Hil
Nil
Nil
Nil 
Nil

AUG.

Nil

"
11
"

 n
"
"
»
"

n
"
11
"
"

n
ii
ii
11
"

n
"
ii
"
"

n
"
w
"

Nil
Nil
Nil
Nil 
Nil

SEPT.

Nil
11
«
"

n
"
"
»
"

n
"
ii
ii
"

n
n
ii
n
"

ii
ii
n
n
"

it
»
n
ii

Nil

Nil
Nil
Nil
Nil 
Nil

Hole.--Stage-discharge relation affected by ice Mar. 1-27 and by beaver dam May 15 to June 14. The express, 
ions nil and 0.0 represent no flow and less than 0.05 cfs, respectively.



RED RIVER OP THE NORTH BASIN

5-0991. Snowflake Creek near Snowflake, Manitoba Continued

DISCHARGE., IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

1O

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
JOT

OCT.

Nil
"
11
11

"
"
"
"
"

ii
"
"
"
"

"
11
11
11
11

ii
"
"
11
"

»
"
"
"

Nil

Nil 
Nil
Nil
Nil

NOV.

Nil11
11
"

"
"
It
"
"

"
tt
"
11
"
'I
11
"
"
11

II
II
11
11
"

II
rr
II
"

Nil

Nil 
Nil
Nil
Nil

DEC.

Nil"
11
"
"

ii
11
ii
"
"

ii
11
11
11
11

"
11
11
11
"

ii
1!

II

11

"

II

II

"

II

Nil 
Nil
Nil
Nil

JAN.

Nil11
i'
"
"

ii
11
'i
"
"

ii
11
11
11
"

»
11
11
"
"

n
ii
»
ii
"

n
it
"
ii

Nil
Nil
Nil

FEB.

Nil
"
t!
"
"

"
"
11
"
"

ii
n
"
11
"

ii
"
11
ii
"

ii
11
ii
"
"

ii
ii

Nil

Nil
Nil
Nil

MAR.

Nil11
"
11
"

"
11
"

11

"

II

"

11

'1

"

II

II

11

11

"

II

H

It

II

"

n
it
11
11

Nil

Nil
Nil
Nil

APR.

Nil11
11
11

1.0

1.6
1.6
.5
.5

* .8

Nil"

.5
3.0
7.6

34.0
* 86.0

101.0
87.0
47.0

* 27.0
18.0
15.0
12.0
9.3

8.1
7.9

10.1
8.1
5.6

16.4
101.0

Nil

MAY

4.8
3.8
4.6
4.6
4.6

3.0
1.6

.5
* Nil"

'i
11
11
11

"
11
"
11
"

ii
n
it
11
"

it
11
11
11

Nil

0.9
4.8
Nil

JUNE

Nil11
11
11

"
"
ii
"
"

ii
11

* "
"

it
11
"
"
"

n
i 1
11
11
"

"
* "

11
"

Nil

Nil
Nil
Nil

JULY
Nil"

"

"
"
f
"

it
11

"

«

"
"
"

"
11
11
11
"

"
11
11
"

Nil

Nil 
Nil
Nil
Nil
Nil

AUG.

Nil
11

1

"
"
11
"

"
"

"

11

"

"
* "

11
11

"
"
"
"

Nil

Nil 
Nil
Nil
Nil
Nil

SEPT.

Nil

U

"

"

n

11

11

11
"

11
"
11
"

Nil

Nil 
Nil
Nil
Nil
Nil

* Discharge measurement or observaion of no flow made on this day. 
£ote.   Stage-discharge relation affected by ice Apr. 5-15. The ex 

ind less than 0.05 cfs , respectively.

.
xpresseion "nil" and "o" represent "no flow

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1 
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27 
28

. 29
30
31

TOTAL
MEAN
MAX
MIN

OCT.

Nil

"
1!

"

II

11

11

11

"

II

"

"

'1

"

n
"
11
n
"

"
11
"
11
"

ii
II
"

Nil

Nil
Nil
Nil
Nil

NOV.

Nil

"
11
n

»
11
11
11
"

»
"
"
11
"

11

;;n"
Nil

Nil
Nil
Nil
Nil 
Nil

DEC.

Nil

11
"

"

II

11

11

11

"

II

11

fl

11

"

"

"

;;nn
Nil

Nil
Nil
Nil
Nil 
Nil

JAN.
Nil

"
it
"

"
11
"
"

* n

"
"
"

"

"

 I

"

"

"

"

"
n
n
11
"

n
n
"

Nil

Nil
Nil
Nil
Nil 
Nil

FEB.

Nil

"
n
"

"
11
11
"
"

ii
"
"
"
"

n
11
"
11
"

n
11
H
"
"

' n
II

Nil
    

Nil
Nil
Nil
Nil 
Nil

MAR.

Nil

"
i'
"

n
11
ft
n
"

"
"

* Nil
0.0
0.5

1.6
3.0
4.6
6.2
7.9

* 9.9
9.6
7.9
6.2
4.6

4.0

* 1.2
1.0
1.3
1.0

73.2
2.36
9.9
Nil

APR.

0.9
0.9
0.5
0.5
0.6

0.6
0.5
0.6
0.5
0.7

0.9
* 0.6

0.9
0.6
0.9

0.5
0.8
0.8
0.5
0.6

0.5
0.8

* 0.5
0.5
0.9

0.8

0.7
0.9
0.6

20.3
0.68
0.9
0.5

MAY

0.8 
0.5
0.0
0.0
0.1

0.8
0.9
0.8
0.5
0.3

0.1
1.1
1.1
0.6
0.6

0.8
1.0
0.9
0.9
0.8

0.8
0.6
0.7

* 0.7
0.4

0.2

0.2
0.1
0.1
2.1

18.7
0.60
2.1
0.0

JUNE

1.7 
2.4
3.0
8.2

* 4.7

4.3
4.8
4.6
5.6
2.9

3.0
3.2
2.9
3.0
2.7

2.2
2.6
2.4
2.4
2.3

2.0
1.6
2.7
2.6
2.6

2.6

2.4
1.9
0.5

90.4
3.01
8.2
0.5

JULY

0.3 
0.1
0.1
0.1
0.2

0.2
0.1
0.1
0.3
0.3

0.4
0.2
0.011

"

«
"
"
n
"

n
"
"
"

0.0

6.5

1.9
1.6
2.7
1.1

18.4
0.59
6.5
0.0

AUG.

0.7 
0.3
0.1
0.0
0.0

Nil11
11
"
"
It
"
"
11
"
«
"
11
"
11

II
11
"
"
"
"
It
"

Nil

1.1
0.04
0.7
Nil

SEPT.

Nil

11
"
11

11

"
"

"
"
11
"

"
11
"
"
"

«
IT
11
"
"

* !!
n"

Nil

Nil
Nil
Nil
Nil

Discharge measurement or observation of no flow made on this day. 
"ote. The expression "nil" and "o" represent "no flow" and "less than 0.05 cfs" respectively.
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5-0991. Snowflake Creek near Snowflake, Manitoba Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
AC -FT

OCT.

Nil

11
11
"

"
rt
"
11
"

"
"
11
"
"

i.
"
11
11
"

"
"
11
11
"

N 1

Nil
Nil
Nil
Nil

NOV.

Nil

rt
"
"

11
IT
"
"
"

«
11
11
"
"

it
"
"
"
11

"
"
11
11
"

"
"
11

Nil

Nil
Nil
Nil
Nil

DEC.

Nil

"
"
"

n
11
11
11
11

"
"
"
11
11

11
11
"
11
rr

»
"
"
11
"

"
11
ii
"

Nil

Nil
Nil
Nil
Nil

JAN.

Nil

11
"
"

ii
11
11
11
11

ii
11
11
11
11

ii
11
"
i'
"

"
"
"
"
"

"
"
11
"

Nil

Nil
Nil
Nil
Nil

FEB.

Nil

11
11
"

"
"
11
11
" '

»
11
"
11
"

11
"
"
IT
"

11
11
"
11
"

"
"
n

Nil

Nil
Nil
Nil
Nil

MAR.

Nil

11
11
"

»
11
"
11
"

»
11
11
11
"

ii
* "

* 0.0
0.1
0.3

0.6
0.1
2.0
3.0
4.0

5.0
6.0
7.0
8.0
9.0

10.0

56.0
1.81
10.0
Nil

APR.

11.0
* 11.7

11.7
* 11.3

12.2

11.2
10.5

* 15.4
* 21.7

16.0

13.3
9.8
7.9
5.6
7.9

7.9
* 4.7

2.1
1.2
0.6

* 0.7
0.6
0.8

* 0.6
1.0

0.7
0.7
0.4

* 0.4
0.4

200.0
6.67
21.7
0.4

MAY

0.5
0.5
0.5
0.6

* 0.7

0.7
0.5
0.3
0.5
0.5

0.5
0.5
0.5
0.3
0.5

0.3
0.3
0.3
0.2
0.2

0.2
0.1
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

9.2
0.30
0.7
0.0

18

JUNE

0.0
0.0
0.0
0.0
0.0

0.0
0.1
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

* 0.0
0.2
0.5
1.0
0.6

0.5
0.4
0.4
0.1

* 0.1

0.1
0.1
0.1
0.4 
0.4

0.5
0.16
1.0
0.0
9.9

JULY

0.1
0.1
0.1
0.0
0.0

0.0
0.1
0.1
0.1
0.1

0.0
0.0
Nil

11
"

n
"
"
IT
"

"
"
11
"
"

«
"
11
"

Nil

0.7
0.02
0.1
Nil
1.4

AUG.

Nil
"
11
11

"
"
"
"
"

"
11
"
"
"

n
"
"
"
"

n
11
"
"
"

"
"
n
"

Nil

Nil
Nil
Nil
Nil
Nil

SEPT.
Nil"

"
"

«
"
11
"
"

«
11
"
n
"

ii
"
11
"
"

 '
"
n
n
11

«
"
"

Nil

Nil
Nil
Nil
Nil
Nil

* Discharge ement or observation of no flow made on this day.
Note. Stage-discharge relation affected by ice^Mar. 18 to Apr. 6. <No sage-height record Mar. 18 to Apr. 1>. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1 
2 
3 
4 
5

6

8 
9 

10

11

13 
14

17 
18 
19 
20

21 
22

24 
25

27 
28
29 
30

TOTAL 
MEAN

MIN 
AC -FT

OCT.

0.0 
0.0 
0.0 
0.0 
0.0

0.0

0.0 
0.0 
0.0

0.0

0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0

0.0

0.0 
0.0
Nil 
Nil

0.0 
0.0

0.0 
0.0

NOV.

Nil

B

"

 

||

B

ii
Nil

Nil
Nil

Nil 
Nil

DEC.

Nil

;;

"

.,

11

||

Nil 
Nil

Nil
Nil

JAN.

Nil

n

»

 

"

n

Nil 
Nil

Nil 
Nil

FEB.

Nil

"

»

,.

"

Nil

Nil 
Nil

Nil 
Nil

MAR.

0.0 
0.0 
0.0 
0.0 
0.0

0.0

0.0 
0.0 
0.0

0.3

1.5 
1.8

0.3 
0.3 
0.3 
0.3

0.2 
0.2

0.2

0.1

0.1

8.8 
0.28

0.0 
17

APR.

1.0 
7.2 

10.9 
12.6 
12.4

13.0

21.4 
19.1 
33.8

44.0

* 34.0 
* 27.0

10.1 
8.7 
6.2 
4.8

3.5
3.5

2.8

1.1

1.5

379.1 
12.6

1.0 
752

MAY

0.5 
1.6 
2.0 
2.0 

10.9

8.6

0.8 
1.3 
1.5

* 1.9

2.0
3.1

1.8 
1.5 
1.3 
2.0

2.5 
3.5

3.1

5.9

2.5

91.5 
1.95

0.5 
181

JUNE

2.5 
2.8 
5.2 
5.9 
6.2

6.0

4.8 
4.5 
3.8

3.6

3.1 
2.7

2.0 
1.9 
1.8 
1.6

1.5 
1.3

1.1

1.4

0.8

84.0 
1.80

0.8 
167

JULY

0.9 
1.9 
1.9 
2.0 
1.5

1.3

1.1 
0.9 
0.9

0.7

0.5 
0.5

0.5 
0.3 
1.3
1.5

1.8 
0.9

0.3

0.2

0.3

25.6 
0.83

0.2
51

AUG.

0.5 
0.4 
0.3 
0.3 
0.2

0.2

0.2 
0.0 
0.0

0.0

0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0

0.0

0.0

0.0

2.3 
0.07

0.0 
4.6

SEPT.

0.0 
0.0 
0.0 
0.3 
0.2

0.2

0.9 
0.9 
0.9

0.9

0.9 
1.3

2. 8 
2.8 
2.7 
2.4

1.9 
2.3

3.1

3.1

* 3.1

51.8 
1.73

0.0 
103

* Discharge measurement or observation of no flow made on this day.
Note . Stage-discharge relation affected by ice, beaver dams or aquatic growth Nov. 1 to Apr. 1, Apr. 

ro, Sept. 18-30. The expression "nil" and "o.o" represent "no flow and "less than 0.05 cfs11 respectiv
. , r _. 10 to May 
respectively.
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5-0991.5. Mowbray Creek near Mowbray, Manitoba

Location.--Lat 49°00'00", long 98°S7'15", in SE£ sec.3, T.I, R.8 W., on downstream side of bridge on 
Municipal Road on international boundary 1.5 miles east of Mowbray.

Drainage area.--93.9 sq mi.

Records available.--March 1962 to September 1965.

Gage.--Staff gage read once daily.

Extremes. Maximum and minimum discharges for March 1962 to September 1965 are contained in the 
following table:

Water 
year

1962 
1963 
1964 
1965

Maximum daily

Date

Apr. ZO, 1962 
June 25, 1963 
Apr. 16, 1964 
Apr. 13, 1965

Discharge 
(cfs)

SOS 
9.2 

22. 8 
202

Gage height 
(feet)

5.75 
2.97 

a 3.59 
5.38

Minimum

Date

Several months

do! 
do.

Discharge 
(cfs)

0 
0
o 
o

Gage height 
(feet )

j
a Maximum gage height for year, 3.66 ft Apr. 5, 1964, backwater from ice.

1962-65: Maximum daily discharge, 305 cfs Apr. 20, 1962 (gage height, 5.75 ft); no flow for 
several months in each year.

Remarks. Records good.

Cooperation. Records furnished by Water Resources Branch, Department of Mines and Technical 
Surveys, Canada.

DISCHARGE, IN CUBIC FEET PER SECOND, MARCH TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIH
AC -FT

OCT. NOV. DEC. JAN. FEB.

......

MAR.

Nil
"
11
"
"

"
"
11
"
"

it
"
»
"
"

ii
ii
«
"
"

n
»
n
n
"

n
"
ii
»

n

Nil
Nil
Nil
Nil
Nil

APR.

Nil
"
"

0
5.3

.6
0
0
n
0

0
0

.2
0
1.9

7.7
51.3

231
227
305

240
271
217
135
76.3

39.4
24.3
14.7
11.0
7.4

1,866.1
62.2

305
Nil

3,700

MAY

3.3
2.6
1.0

.8

.8

.3
0
0
0
0

0
0
0

1.

!

12.
8.

4.
3.
2.
2.
2.

2.
2.
2.
2.
7.
7.

74.
2.

12.

147

JUNE

87.
2.
4.

17

JULY

0.6
.3
.1

0
0

.3

.3

.3

.3

.3

.3

.2

.2

.1
Nil

n
"
11
11
"

"
"
"
H
"

II
"
11
n
"

3.3
0.1
0.6
Nil
6.5

AUG.

Nil
"
"
"
"

n
"
"
11
"

"
"
n
"
"

II
n
11
"
M

n
11
n
11
11

»
"
n
n
"

Nil
Nil
Nil
Nil
Nil

SEPT.

Nil
"
11
11
"

"
"
"
"
"

ii
11
"
"
"

n
"
"
"
"

n
"
n
"
"

"
"
11
"
"

Nil
Nil
Nil
Nil
Nil

CALENDAR YEAR : MAX MIN MEAN AC -FT 
WATER YEAR : MAX MIH MEAN AC-PT

Note. Stage-discharge relation affected by ice Mar. 1 to Apr. 16. 
flow" and "less than 0.05 cfs", respectively.

The expression "nil" and "o" represent



RED RIVER OF THE NORTH BASIN

5-0991.5. Mowbray Creek near Mowbray, Manitoba Continued

DISCHARGE, IS CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL 
MEAN 
MAX
MM 
AC -FT

OCT.

Nil
"
"
"
"

"
"
"
n
"

"
11
11
11
"

"
11
11
11
"

»
11
"
11
"

n
11
"

II

Nil

Nil 
Nil
Nil
Nil 
Nil

NOV.

Nil
"
"
"
"

»
"
"
i
"

n
11
"
n
"

"
n
'i
"
"

'i
11
'i
11
"

ii
lr
"

Nil

Nil 
Nil 
Nil
Nil 
Nil

DEC.

Nil
"
11
"
"
»
11
11
"
"
"
ii
"
ii
"

  
"

"

"

"

II

"

11

"

"

tl

"

"

 

Nil

Nil 
Nil 
Nil
Nil 
Nil

JAN.

Nil
11
11
"
"

"
"
11
"
"

ii
'i
11
|'
"

»
"
tr
ii
"

 i
n
11
"
"

n
11
"

II

Nil

Nil 
Nil

Nil 
Nil

FEB.

Nil
11
"
"
"

"
"
"

"

"

11

"

"

n
"

II

11

11

II

"

"

"

1'

11

"

"

11

"

Nil

Nil 
Nil 
Nil
Nil

MAR.

Nil11
11
11
"

"
"
"
"
11

»
"
"

ii
"

  
"
i'

Nil
0.0

2.0
1.9
1.2
1.2
0.6

0.4
0.6
0.9
1.0

0.6

0.36

Nil

APR.

0.4
0.2
0.0
0.0
0.0

0.0
0.2
0.4

. 6

.2

.4

.2

.0

.2

.1

.7

.5

.4

.2

.2

.0

.5

.2

.2

.2

.3

.2

.2

0.6

1.06

0.0 
63

MAY

0.4
0.2
0.2
0.2
0.4

0.4
0.4
0.2
0.2
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
Nil"

II
11
"
'1
"
II
II
11

II
Nil

0.08

Nil 
5.2

JUNE

Hi
Hi
0.
0.
0.

0.
1.
1.
3.
3.

2.
2.
2 .
1 1
1.

1.
2.
2.
3.
4.

6.
7.
7.
8.
9.

9 .
9 .
8,8
8,8
5.6

3.82

Nil 
228

JULY

5.4
4.1
3.8
3.4
3.2

3.0
2.9
2.7
2.1
1.7

0.8
0.8
0.8
0.6
0.4

0.3
0.6
0.6
0.6
0.6

0.6
0.4
0.2
0.1
0.7

0.6
0.6
0.6
0.6 
0.7
0.8

1.43

0.1 
88

AUG.

0.6
0.7
0.6
0.6
0.0

Nil
rr
"
"
"

"
11
11
ii
"

 '
"

n

Nil
0.0

0.1
0.1
0.4
-.6
0.8

1.1
1.0
1.0
0.8
0.7
0.6

0.31

Nil 
19

SEPT.

0.4
0.2
Nil

"

  
"
"
11
"

"
"
Ir
ii
"

"
"
n
"
"

 '
"
"
"
"

n
ii
"

Nil

0.02

Nil 
1.2

CALENDAR YEAR 1962: MAX MIN MEAN AC-PT 
WATER YEAH 1962-63: MAX 9.2 MIN Nil MEAN 0.59 AC-PT 426

Note. Stage-discharge relation 
The expression "nil" and "o" repr

affected by ice Mar. 1-22; backwater from aquatic growth July 2 to Sept. 5. 
ssent "no flow" and "less than 0.05 cfs", respectively.

DISCHARGE, IN CUBIC FEET PER SECOND, WATEH YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-PT

OCT.

Nil"
"
"
"

"
"
"
11
"

"
"

n
'i
l(
n
"

n
"
n
"
"

Nil

Nil
Nil
Nil
Nil
Nil

NOV.

Nil11
^i'
n
11

«
"
"
11
"

n
"
"
i
"

n
"
ii
"
"

n
w
H

'1

"

n
"
n
"

Nil
     

Nil
Nil
Nil
Nil
Nil

DEC.

Nil'i
"
u
"

n
"
"
i'
11

n
»
ii
n
"

n
11
"
'i
"

n
n
ii
n
"

it
n
ii
»
"

Nil

Nil
Nil
Nil
Nil
Nil

JAN.

Niln
"
n
11

n
"
11
n
"

«
"
ii
ii
"

n
"
"
n
"

n
ii
ii
n
"

n
n
n
«
"

Nil

Nil
Nil
Nil
Nil
Nil

FEB.

Nil
n
it
n
"

"
"
"
n
"

n
ii
"

n

"

II

"

M

H

"

n
n
n
ii
"

n
n
1

Nil

    

Nil
Nil
Nil
Nil
Nil

MAR.

Nil11
11
"
"

n
11
"
"
"

n
»
ii
ii
"

n
"
n
"
"

n
ti
ii
"
"

n
n
ii
n
n

Nil

Nil
Nil
Nil
Nil
Nil

APR.

Nil11
"

* 0.0
4.0

4.9
3.3
1.9

* 1.0
9.4

* 17.8
16.0
10.4
14.5
20.2

22.8
* 21.5

21.8
22.0
21.0

16.0
12.0
9.8

* 8.0
6.7

5.9
4.6
3.6

* 3.0
2.4

284.5
9.48
22.8
Nil
564

MAY

2.1
1.9
1.8
2.5
2.1

2.1
1.8
1.5
1.4
1.2

0.9
0.8
0.7
0.6
0.6

0.6
0.6
0.5
0.5
0.5

0.5
0.5
0.4
0.4
0.3

0.2
0.1
0.1
0.1
0.1
0.1

27.5
0.89
2.5
0.1
54

JUNE

0.0
H
11
11
"

"
"
ii
"
"

«
ii
"
n
"

n

0.0
0.1
0.8
1.9

1.8
1.7
1.6
1.4

* 1.4

1.4
1.0
0.8
0.7
0.7

15.3
0.51
1.9
0.0
30

JULY

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.

6.
0.2
0.
0.
14

AUG.

Nilii
"
"

«
tt
"
n

"
ii
"
'i
"

n
n
ii
"
11

n
n

Nil

Nil
Nil
Nil
Nil
Nil

SEPT.

Nil"
"
"

"
"
"
"

«
ii
"
n
11

»
"
11
11
"

n
11
11
1
"

»
"
'i
"

Nil
    

Nil
Nil
Nil
Nil
Nil

CALENDAR YEAR 1963: MAX 9.2 MIN Nil MEAN .59 AC-PT 
WATER YEAR 1963-64: 'MAX 22.8 MIN Nil MEAN .91 AC-PT

* Discharge measurement or observation of no flow made on this day.
Note. --Stage-discharge relation affected by ice Mar. 1 to Apr. 9. The expression "nil" and "o.o" represent 
no flow and less than 0.05 cfs , respectively.



248 RED RIVER OF THE NORTH BASIN

5-0991.5. Mowbray Creek near Mowbray, Manitoba Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

1O

11~12

13
14
15

IB
17
18
19
2O

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
AC -FT

OCT.

Nil

"

"

»

"

"

"

1'

"

"

"

"

»

"

"

"

"

»

"

"

"

"

»

"

"

"

Nil

Nil
Nil
Nil
Nil
Nil

NOV.

Nil"
11
11

»
"
"
11
"

"
11
11
"
"

"
11
11
11
11

"
n
"
"
"

»
11
11

Nil

Nil
Nil
Nil
Nil
Nil

DEC.

Nil11
11
"

»
11
"
11
"

"
11
11
11
"

»
11
"
11
11

»
"
11
"
11

»
11
"
"

K1 1

Nil
Nil
Nil
Nil
Nil

JAN.

Nil
"
11
11
"

"
"
n
11
"

»
11
"
11

'"

»
11
"
11
11

11
"
11
"
"

«
11
11
"

Nil

Nil
Nil
Nil
Nil
Nil

FEB.

Nil
"
"
11
"

»
"
11
"
"

»
11
11
11
"

»
11
11
»
"

11
"
"
"
"

»
"

Nil

Nil
Nil
Nil
Nil
Nil

MAR.

Nil
"
"
11
"

"
11
11
"
"

n
11
"
"
11

"
"
"
11
"

"
"
11
11
"

«
"
"
"

Nil

Nil
Nil
Nil
Nil
Nil

APR.

Nil11
"
"

Nil

0.0
0.0
0.0
2.0

11.0

16.8
66.8

202
202
191

176
160
137
88.2
63.0

45.3
34.1
27.4
22.5
17.2

13.0
6.9
5.8
2.2 
2.3

1,492.5
49.8

202
Nil

2,960

MAY

1.5
0.8
0.6
0.5
1.8

2 .7
2 .5
3 .7
6 .7
7 .6

5 .7
3 .2
2 .9
1 .4

.4

.3

.8

.3

.0
0.9

0.8
0.4
0.3
0.3
0.4

0.4
0.3
0.2
0.2
0.1
0.1

362.8
11.7
71.6

0.1
720

JUNE

0.1
0.4
0.6
1.8
1.5

2.1
2.5
2.7
2.2
1.9

2.5
2.7
2.7
2.7
2.7

2.8
2.2
2.8
2.4
2.4

2.2
1.9
2.5
1.9
1.7

1.0
1.4
1.1
0.8 
0.5

56.7
1.89
2.8
0.1
112

JULY

0.5
0.3
0.2
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

1.0
0.03
0.5
0.0
2.0

AUG.

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0 
0.0
0.0

0.0
0.0
0.0
0.0
0.0

SEPT.

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0 
0.0

0.0
0.0
0.0
0.0
0.0

CALENDAR YEAR 1964: MAX 22.8 MIN Nil MEAN 0.91 AC-FT 662 
WATER YEAR 1964-65: MAX 202 MIN Nil MEAN 5.24 AC-FT 3,790

Note. Stage-discharge relation affected by ice or beaver 
"nil and "o.o" represents "no flow" and "less than 0.05 cfs

ois Apr. 6-13, Ju 
ely.

7 to July 4. The expression



RED RIVER OF THE NORTH BASIN

5-0992. Pembina River near Kaleida, Manitoba

Location. Lat 49°03'30", long 98°27'50", In NW£ sec.22, T.I, R.8 W., at bridge 4j miles south of 
Kaleida.

Drainage area. 2,870 sq ml (revised).

Records available. October 1957 to September 1965.

Gage.--Water-stage recorder. Datum of gage is 1,188.45 ft above mean sea level, Geodetic Survey 
datum of Canada. Prior to Oct. 1, 1959, at datum 79.00 ft lower.

Average discharge. 8 years, 102 cfs (73,840 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1962 
1963 
1964 
1965

Date

Apr. 20, 1962 
June 5, 1963 
May 10, 1964 
Apr. 14, 1965

Maximum

Discharge 
(cfs)

a 314 
1,280 
a 298 
a 412 

a 1,240

Gage height 
(feet)

6.37

Mi

Date

Aug. 31, 1961 
Long periods

do!

nimum daily

Discharge 
(cfs)

0.30 
0 
0 
0 
0

Gage height 
(feet)

~-

a. Maximum dally.

1957-65: Maximum discharge, 2,660 cfs Apr. 24, 1960 (gage height, 9.22 ft); no flow at times 
in most years.

Remarks.--Records good except those for winter periods, which are fair. Discharge affected by 
upstream regulation.

Cooperation.--Records furnished by Water Resources Branch, Department of Mines and Technical Surveys, 
Canada.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1

3
4

6
7

10

11

13

15 

16

18 
19

21

26

TOTAL 
MEAH
MAX 
MIN 
AC-FT

OCT.

22.8
22.8
22.0
21.2

21.2
21.2

19.6

19.6

18.8

17.6 

17.2
16.8 
16.8 
16.8

16.4

16.4
16.0
15.6

15.6

14.4

560.0 
18.1
22.8 

1,110

NOV.

14.0
13.8
13.8
13.6

13.6
13.2

a 12.0
a 10.8
a 9.2

a 7.6
a 6.6

8 5.2 
a 4.6

3.5 
3.6
3.5

3.4
3.4
3.0
2.8
2.5

2.4
2.3
2.2
2.2
2.2

202.0

401

DEC.

2.1
2.3
2.4
3.4

5.5
2.8
4.4
2.5
3.5

5.1
6.2

2.9

5.1 
5.9
8.2

8.0
7.8
7.2
2.0
1.9

1.8
1.8
2.9
3.1
3.8

130.6

259

JAN.

3.8
5.1
4.8
4.8

4.8
4.7
4.9
5.2
5.4

5.5
5.7

6.2

6.0 
5.8
5.7

5.6
5.4
5.5
4.2
1.0

0.8
0.6
0.5
0.5
1.3

268

FEB.

0.6
0.6
0.6
0.5

0.5
0.5
0.5
0.5
0.6

0.6
0.6

3.9

2.1 
2.2
2.5

3.0
3.2
3.0
2.5
2.5

2.7
2.8
2.9

     
     

MAR.

3.0
2.3
3.3
2.7

4.1
3.9
3.1
2.8
2.3

2.0
1.8

1.4

1.3 
1.2
1.5

1.8
1.2
0.5
0.5
0.5

0.5
0.5

40.0
170
210

APR.

196
205
207
207

212
222
225
230
234

241
260

290

314 
308
302

286
283
280
275
250

244
241
259
256
238

MAY

235
232
216
208

200
190
190
197
200

190
174

152

120 
107
100

96.8
95.1
87.3
81.9
77.9

74.2
71.7
69.3
63.4
58.2

JUNE

62.3
60.2
57.2
54.1

46.7
44.0
41.4
38.7
35.3

32.2
30.6

22.9

17.9 
16.6
14.9

13.8
13.8
12.2
11.7
11.2

10.1
9.2
8.4
7.5
7.1

822.8

1,630

JULY

7.5
6.7

6.2

4.3
3.6
3.3
2.6

2.2
2.1

1.8

1.5 
1.4
1.4

1.5

2.9

2.1
1.5

1.0
1.0

87.8

AUG.

0.9
0.8

0.8

0.6
0.5

0.5

0.5
0.5

0.5

0.5 
0.5
0.4

0.4
0.4

0.
0.

0.
0.

16.1

32

SEPT.

0.3
0.3
0.3
0.3

0.3
0.3
0.3
0.5
0.6

0.8
0.6 
0.8

0.5

0.5 
0.6
1.0

1.0

2.1
1.5

1.3

1.2
1.2

23.8

47

CALENDAR YEAR 1960: MAX 2,620 MIN 1.8 MEAN 297 AC-FT 215 800 
WATER YEAR 1960-61: MAX 314 MIN 0.3 MSAN 40.2 AC-FT 29,070

a No gage-height record
Note.--Stage-discharge relation affected by ice Dec. 3 to Apr. 19. Wire-weight-gage readings used Nov. 16 to



RED RIVER OP THE NORTH BASIN

5-0992. Pembina River near Kaleida, Manitoba Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3 
4
5

6 
7
8 
9

10

12

14
15

16
17
18
19
20

21

24
25

27 
28

MEAN
MAX
MIN
AC -FT

OCT.

0.4
.8
.6
.4
.2

.2 

.2

.2 

.2

.2

.4

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

0 
0
0

7.2 
0.2
.8
0

14.3

NOV.

0
0
0 
0
0

0
0
0 
0
0

Nil

»
"

"
11
"
11
"

»
lr
11
"

 

!!
 

0 
0
0
0
0

DEC.

Nil
"

..

;;
,,

11
»
"
"11"
n11
n
"
H

1'

',',

I,'

||

Nil 
Nil
Nil
Nil
Nil

JAN.

Nil
"

..

;;
 

11
n11
n
n
11
11
"

»
"

II

n

"

"

 

Nil 
Nil
Nil
Nil
Nil

FEB.

Nil

.'.'

;;
 

ii

"
"

»
ii
"

"

''"

II

II

II

II

"

Nil 
Nil
Nil
Nil
Nil

MAR.

Nil
"

..

H

 

11

"
1

»
ii
ii
ii
"

ii
11
11

0
0

.1 

.2

.2

0
.2

Nil
  1.8

APR.

0.2
.2

.4 
1.5
2.5

2.8 
8.0
10.0 
17.0
25.4

32.0

36.0
38.0

40.0
250
600
905

1,220

1,160
967
770
571
432

316 
293
275

8 ' 65 288

1,220
0.2

17,170

MAY

248
251
248 
240

224

218
204

194

194
195

196
196
197
198
199

200
201
202
203
204

206 
207
208

211
251
194

12,990

JUNE

208
207
206

200

197 
196
194

185

172
167

163
162
163
158
144

144
127
119
114
110

95.7 
88.8
81.0

158
208

75.9
9,430

JULY

77.1
74.6
70.8 
73.3
73.3 

79.7

73.3 
69.5
68.3

62.3

59.9
58.7

57.5
56.3
56.3
57.5
56.3

56.3
58.7
58.7
58.7
57.5

55.1 
54.1
52.9

62.6
79.7
52.9

3,850

AUG.

55.
56.
58.

65.

64.
64.

74.

75.
75.

75.
77.
82.
83.
83.

84.
86.
90.
88.8
90.1

108 
115
119

81.6
124

55.1
5,020

SEPT.

122
122
118

111

104
101

97.1

91.5
92.9

92.9
92.9
92.9
91.5
88.8

88.8
86.2
82.3
81.0
77.1

72.0 
69.5
67.1

94.2
122

64.7
5,600

CALENDAR YEAR 1961: MAX MIN 
WATER YEAR 1961-62: MAX 1,220 MIN Nil

MEAN AC-FT
MEAN 74.6 AC-FT 54,076

Mote. Stage-discharge relation affected by ice Nov. 5 to Apr. 19. The 
no flow' and less than 0.05 cfs", respectively.

sion "nil" and "o" repr

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3

5

7 
8
9

10

11
12 
13
14 
15

16
17

19

21

23

26

29
30

TOTAL 
MEAN

MIN
AC -FT

OCT.

62.3
58.7
57.5

54.1

50.6 
47.3
46.2
43.0

42.0
41.0 
40.0
39.0 
39.0

37.0
36.0
35.0
34.0
33.0

35.0

33.0
32.5
32.0

31.0
30.0
29.0
28.0 
27.0
26.0

1,243.4 
40.1

26.0
2,470

NOV.

25.5
25.0
24.0

37.0

27.0 
28.0
32.0
22.5

24.0
21.0 
20.0
19.0 
22.0

24.0
22.5
20.0
20.5
20.0

19.0

17.6
18.0
18.0

18.5
18.5
17.0
17.6 
18.5

22.2

17.0
1,320

DEC.

17.6
20.5
1.0

7.6

7.6 
7.0
9.0
8.5

0.0
0.5 
8.5
0.0 
1.0

3.6
4.0
4.0
3.6
4.5

4.5

3.6

5.0

5.5
4.0
5.5
4.0 
4.0
4.0

16.5

13.6
1,010

JAN.

14.5
14.5
16.0

20.0

20.0 
19.0
23.0
24.0

19.0
10.0 
5.2
1.5 
0.0

Nil
"

II

w

"

"

"
n
"

n
»
"

..

Nil

7.17

Nil
441

FEB.

Nil
"
"

"

II
11
11

n

 

»

n
n
n
"
"

"

"
n
"

n
"
i'

Nil

Nil

Nil
Nil

MAH.

Nil
11

 
"

I
i
"

"

 

»

n
"

Nil
0.0
0.3

0.7

25
50
75

00
25
35
67 
38

135

30.7

Nil
1,890

APR.

133
135
128

147

135 
128
122
116

111
107 
111

98.4

100
98.4
113
145
135

140

148
153
158

166
176
184
192 
201

138

98.4
8,200

MAY

214
206
212

256

234 
236
239
242

231
239

254

256
242
242
236
234

220

209
190
184

181
179
176
174

168

219

166
13,480

JUNE

166
181
212

198

256 
228
206
248

277
262

236

234
234
228
223
212

204

195
198
206

201
187
181
168

222

153
13,180

JULY

140
132
128

119

106 
104
102
94.8

90.0
84.0

79.5

85.5
79.5
78.0
76.7
75.4

74.1

71.5
70.2
75.4

82.5
81.0
82.5
87.0

94.8

92.0

70.2
5,650

AUG.

98.4
98.4
98.4

104

106 
107
107
109

109
111

113

117
113
113
111
107

106

98.4
94.8
91.5

93
93
91.5
90

88.5

103

88.5
6,320

SEPT.

87
84
81

75.4

68.9 
67.6
65
64

63
61

58 
58

55
53
52
52
51

49

46
45
43.4

41
40.2
41
40.2

58.0

39.4
3,450

CALENDAR YEAR 1962: MAX 1,220 "MIN Nil WEAK 81.3 AO-PT 58,860 
WATER YEAR 1962-63: MAX 298 MIN Nil MEAN 79.3 AC-PT 57,410

Note. Stage-discharge relation affected by ice Nov. 21 to Apr. 11. Discharge commuted from manual gage 
readings Dec. 16 to Apr. 22. The expression "nil" and "o" represent "no flow and ^.ess than 0.05 cfs , 
respectively.



RED RIVER OF THE NORTH BASIN

5-0992. Pemblna River near Kaleida, Manitoba Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964-

DAY

1
2
3
4
5

6
7 
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL 
MEAN
MAX
MIN
AC -FT

OCT.

37.8
36.3
35.6
34.9
34.9

33.5
32.8 
31.4
30.7
30.0

28.8
27.6
27.0
27.0
26.4

24.6
24.0
23.5
23.5
23.0

23.5
23.5
23.0
22.5
21.5

21.0
20.5
21.0
21.5 

* 22.0

22.0

835.3 
26.9
37.8
20.5

1,660

NOV.

20.5
19.5
19.0
19.0
18.2

17.4
16.6 
16.2
15.8
15.4

14.7
15.8
17.0
14.4
14.1

14.4
15.4
22.5
18.6
12.0

13.2
14.4
14.4
13.5
13.2

12.9
* 12.6

12.0
11.0
10.0

15.5
22.5
10.0
920

DEC.

9.0
8.0
7.0
6.0
5.0

4.0
3.0 
2.0
1.0
0.8

0.7
0.6
0.5
0.4
0.3

0.2
0.1

* "n 1

"

ii
"
"
n
"

n
»
"
"

Nil

1.57
9.0
Nil

96

JAN.

Nil
11
11
11
"

||
ii
"

"

tl

"

»

"

"

IT

11

IT

I'

"

II

"

"

"

"

II

11

11

"

MI

Nil
Nil
Nil
Nil

FEB.

Nil
"
"
"
11

;;"
"
"

11
»
11
11
"

ii
"
"
11
"

n
"
11
11
"

11
"

"

Nil

Nil
Nil
Nil
Nil

MAR.

Nil
"
"
"
"

;;
  ""
«i'"n"
n""* ii"
I.""""
n"

0.5
1.0
2.0
3.0

0.21
3.0
Nil

13

APR.

4.0
* 5.0

10.0
* 15.0

25.0

35.0

55.0
* 65.0

195

* 313
295
280
223
176

248
* 241

275
320
374

358
339
336

* 326
311

311
339
348

* 352
371

220
374
4.0

13,070

MAY

371
368
374
371
364

374

403
409
412

403
390
393
374
358

358
352
345
330
326

330
308
305
305
296

275
264
266
251
248
217

340
412
217

20,900

JUNE

01
89
78
66
57

48

33
25
14

12
07
98.0
03
04

95.0
90.5
95.0
96.5

100

107
109
106
96.5

* 92.0

84.5
74.0
65.4
59.8
54.4

113
201

54.4
6,750

JULY

50.5
45.3
39.2
35.6
33.2

31.2

25.6
24.8
24.0

23.2
22.0
20.4
19.7
18.5

17.6
17.3
16.1
17.3
17.0

16.1
17.0
16.7
15.5
17.6

22.8
23.2
23.6
22.0
19.7
21.6

24.0
50.5
15.5

1,470

AUG.

22.4
20.8
21.6
20.4
20.8

21.6

22.0
23.6
28.8

32.0
30.4
32.0
39.2
32.0

30.4
26.4
23.6
22.8
22.4

24.0
24.8
23.2
22.8
22.0

21.6
22.0
22.8
24.0

32!o

25.3
39.2
20.4

1,560

SEPT.

34.4
32.0
28.0
28.0
28.0

27.0
27.0 
27.0
27.0
27.0

27.0
27.0
27.0
26.0
26.0

26.0
26.0
26.0
26.0
26.0

25.0
25.0

* 27.2
24.0
24.0

41.6
39.2
33.2
30.4
29.6

28.2
41.6
24.0

1,680

CALENDAR YEAR 1963: MAX 298 MIN Nil MEAN 76.2 AC-FT 55,290
WATER YEAR 1963-64: MAX 412 MIN Nil MEAN 66.3 AC-FT 48,120

* Discharge measurement or observation of no flow made on this day.
Note. Stage-discharge relation affected by ice Nov. 12 to Apr. 16. No gage-height record Nov. 28 to Dec. 17, 

Mar. 28 to Apr. 1, Apr. 3, 5-18, Sept. 4-22. The expression "nil" and "o.o" represent "no flow" and "less than 
0.05 cfs", respectively.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5 

6
7

9
10

11 
12
13
14
15

16
17
18
19
20

21 
22
23
24
25

26
27
28
29
30 
31

TOTAL 
MEAN
MAX
MIN 
AC-FT

OCT.

27.2
24.0
23.6
23.2
23.2 

23.6
24.0
23.6 
22.8
22.0

21.2
20.4 
19.1
17.9
16.7

15.8
15.2
14.6
14.3
14.0

13.6
13.4 
13.4
13.0
12.8

12.6
12.4
12.0
11.8
11.7 
11.6

544.7 
17.6
27.2
11.6

1,080

NOV.

11.4
11.3
11.2
11.3
11.3 

11.2
11.1
11.2 
11.0
11.0

11.1
11.2 
11.0
11.4
11.0

11.4
9.4
7.0
7.0
6.2

5.4
4.6 
3.8
3.0
3.0

2.5
2.0
1.8
1.6
1.4

237.8 
7.93
11.4
1.4
472

DEC.

1.2
1.0
0.8
0.7
0.6 

0.5
0.4
0.3 
0.2
0.1

0.1
0.1 
0.0
Nil
"

»
n
"
ti
11

ii
n
"
"

"
11
"
11

6.0 
0.19
1.2
Nil
12

JAN.

Nil
n
"

 

 
"

"
"

;;n"
"
n""
n
"

||""
"

Nil
Nil
Nil
Nil
Nil

FEB.

Nil
"

"

 

 

"

»

"

;;it""
»""»n

i;
n
"
"

n
"

Nil

   

Nil 
Nil
Nil
Nil
Nil

MAR.

Nil11
"

 

 

J|
  
"

;;
n
"
"

n
n
11
11
"

||
"
ii
"

n
'i
"
'i

Nil
0.0

Nil
Nil
Nil
Nil

APR.

0.0
1.0
2.0
5.0
10.0 

25.0
50.0

200
400

600
800 

1,000
1,240
1,190

935
730
595
560
563

.566
550 
533
544
555

563
580
590
598
607

490
1, 240

0.0

MAY

620
626
623
632

773
809

764
761

755

710
707
704

698
695
664
652
673

678

658
646
634

615
618
634
632
604 
590

680
809
590

JUNE

580
582
585
582

555
541

505
490

481

445
425
403

390
383
373
360
348

346

339
325
315

305
292
282
280
275

423
585
275

JULY

267
255
242
237

210
200

182
168

158

140
128
125

117
112
105
98.4
95.0

93.3

88.2
86.5
83.1

79.7
76.6
73.8
71.0
72.4 
71.0

138
267

71.0

AUG.

73.8
73.8
71.0
66.8

62.1
60.2

58.3
56.4

55.4

53.6
52.8
51.9

51.1
52.7
52.7
54.5
55.4

54.5

56.4
58.3
59.2

61.1
62.1
63.0
73.8
75.2 
76.6

60.5
76.6
51.1

SEPT.

78.0
79.7
81.4
91.6 
93.3

96.7
98.4
98.4 
98.4
98.4

100

103
107
107

112
116
112
110
109

107

105
103
102

98.4
95.0
93.3
91.6
89.9

99.5
116

78.0

CALENDAR YEAR 1964: MAX 412 MIN Nil MEAN 64.7 AC-FT 47,040
WATER YEAH 1964-65: MAX 1,240 MIN Nil MEAN 161 AC-FT 115,800

Note. Stage-discharge relation affected by ice Nov. 14 to Apr. 19 'no gage-height record except for scattered 
days Nov. 26 to Apr. 13>. The expressions "nil" and o.o" represent "no flow" and less than 0.05 cfs", respec 
tively.



RED RIVER OF THE NORTH BASIN

5-0993. Pembina River near Windygates, Manitoba 

(International gaging station)

Location.  Lat 49°01'53", long 98°16'40", in SE^- sec.13, T.I, R.7 W., on left bank a quarter of a 
mile downstream from bridge and 3 miles northeast of Windygates.

Drainage area.--3,020 sq mi.

Records available.--April 1962 to September 1965.

Gage. Water-stage recorder and wire-weight gage read once daily. Datum of recording gage is
1,102.02 ft above mean sea level. Datum of wire-weight gage is 1,105.00 ft above mean sea level, 
both gages referred to Geodetic Survey of Canada datum.

Extremes.--Maximum and minimum discharges for April 1962 to September 1965 are contained in the fol 
lowing table:

year

1962
1963
1964
1965

Maximum

Date

Apr. 21, 1962
June 6, 1963
May 10, 1964
Apr. 14, 1965

Discharge
(Of 3)

a 1,610
a 255
a 323
1,460

Gage height 
(feet)

.
-
_
7.73

Minimum daily

Date

Apr. 1, 1962
Many days

do.

Discharge 
(efs)

4
0.0
nil
0.0

Gage height 
(feet)

.
_
_
-

a Maximum daily.

1962-65: Maximum daily discharge, 1,610 cfs Apr. 21, 1962; no flow at times in some years. 

Remarks. Records fair.

Cooperation. This station is one of the international gaging stations maintained by Canada under 
agreement with the United States.

DISCHARGE, IN CUBIC FEET PER SECOND, APRIL TO SEPTEMBER 1962

1

8
9
0
1

TO AL

MA
MIN
AC-FT

     

     
     
_____

_______
4
5
8
6

12

24
28
30
32

* 35

90
187

236
172

* 202 
411

* t380
* ,520

,610
* ,280
* ,060

795
606

4bO
382 
332
305
286

_____

12,635

1,610
4.0

25.060

259
250

* 240
240
222

204
200
204
187

* 180

170
162

213
195

187

195
215

215
* 204

197
193
193

204

208
195
243
222

6,352

259
154

217
217
204
197

* 197

195
200
197
195
189

185
172

* 160
154

154

150
144

138
138
128
115
110

108

96.0
88.0
78.4

4,673.4

217
78.4

73.6
84.8
70.4
75.2
72.0

80.0
78.4
76.8

* 68.8
65.6

64.0
60.8

52.8
48.0

48.0

41.0
45.2

41.0
46.6
43.8
45.2
43.8

34.0

34.0
34.0
48.0

* 48.0

1,700.0

84.8
34.0

59.2
* 8.0

0.8
9.2
0.8

7.2
2.4
2.4
2.4
2.4

8.8
2.0

76.8
75.2

73.6

78.4
81.6

80.0
81.6
84.8

* 84.8
83.2

84.8

103
110
117
119

2,397.8

119
48.0

SEPT.

121
22
21

* 17
15

13
10
08
06
03

103
97.7

92.8
89.6

91.2 
92.8

89.6
89.6

91.2
89.6
86.4
84.8

* 84.8

81.6

75.2
68.8
68.8

_____

2,877.5 
95.9
122

68.8
5,710

CALENDAR YEAR : MAX MIN MEAN AC -FT
WATER YEAR : MAX MIN MEAN AC -FT

* Discharge measurement made on this day.
Note.; -Stage-discharge relation affected by ice Apr. 1-19.



RED RIVER OP THE NORTH BASIN

5-0993. Pemblna River near Wlndygates, Manitoba Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1

3
4
5

6

8
9

11

13

16

19
20

22

24

26

28 
29
30

MEAN

MIN
AC -FT

OCT.

67.2
64.0
60.8
59.2
56.0

54.4

48.0
48.0
46.6

31.6

34.0
41.0

41.0
38.2

* 35.4
32.8
32.8

35.4

34.0
19.8 

24.4

22.0 
19.8
20.9

1,192.5 
38.5

19.8
2,340

NOV.

16.5
14.3
31.6
42.4
23.2

22.0

* 22.0
28.0
32.8

14.3

7.7
7.7

12.1
4.4

12.1
7.7

13.2

4.4

13.2
11.0 

12.1

16.5 
* 18.7

34.0

508.8 
16.9

4.4
1,010

DEC.

41.0
26.8
25.6
34.0
22.0

20.3

21.1
21.7
22.1

* 22.8

22.4
22.2

21.8
21.3
20.8
20.8
21.1

22.2

23.5
23.8 

23.8

23.1 
22.8
22.3

724.7 
23.4

20.3
1,440

JAN.

* 21.6

20.0
18.1

13.5

11.8

10.7
10.3

6.0

3.6

2.2

1.3
0.6

0.0

306.0 
9.87

0.0
607

FEB.

0.0"
11
11
"

"

"
"

n
"

* "

 
"

"

ff

"

"

 

0.0

   

0.0 
0.0

0.0
0.0

MAR.

0.011
11
"
"

11

"
11

* ",

"

 

 
"
rt

0.0
0.1

1.0

80.0
* 138

172 
165
166

41.5

0.0
2,520

APR.

145
89.6

146
229
120

174

193
229
112

96.0

86.4
91.2

111
104
104
119
130

126

130
134

152 
158
166

1,350

86.4
8.030

MAY

175
173
164
169
183

185

177
* 173

173

175

183
177

85
79
75
73
73

162

154
144

144 
137 
138
137

166

137
10,230

JUNE

144
137

* 158
202
222

255

109
183
185

211

211
202

188
183
183
181
177

164

166
168

158 
153
147
140

182

137
10,850

JULY

132
126
123
121
118

113

123
111
103

* 98.

86.
85.

98.9
94.4
85.5
84.0
81.1

78.4

75.5
74.2

88.5 
81.1 

* 84.0
88.5

96.1

74.2
5,930

AUG.

93.0
94.4
94.4
95.8
95.8

97.3

102
102
102

102

103
* 102

105
106
105
103
102

97.3

94.4
93.0

93.0 
91.4 
90.0
90.0

97.9

88.5
6,020

SEPT.

86.6
85.5
82.5
81.1

* 79.8

77.0

70.0
68.5
65.7

65.7

61.5
60.3

58.8
56.2
55.0
55.0
53.7

52.5

48.8
47.6

44.0 
42.8 
41.7
40.5

60.8

40.5
3,620

CALENDAR YEAR 1962: MAX 1,610 MIN 4 MEAM 90.6 AC-FT 65,560
WATER YEAR 1962-63: MAX 255 MIN 0.0 MEAN 72.7 AC-FT 52,610

Discharge measurement or observatl
Note.  Stage-dischargi 

el^ht gage reading" ""
lation affe 

Oct. 1 to May 1.

i of no flow made on this day.
;ed by Ice Dec. 6 to Apr. 8. Discharge computed from one
?he expression "nil" and "o" represent "no flow" and "les

dally wire- 
than 0.05

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1 
2
3
4
5

6 
7

9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
MIN
AC-FT

OCT.

39.4 
38.2
36.0
35.0
33.9

33.9 
33.9
32.8 
31.8
30.8

30.8
29.8
29.8
28.8
28.8

27.8
26.0
25.0
25.0
23.2

24.1
25.0
24.1
23.2
20.5

18.9
18.2
17.3
17.3
18.2
18.9

846.4 
27.3
39.4
17.3

1,680

NOV.

19.7 
20.5
18.9
16.5
17.3

* 15.7 
14.9
13.5 
12.8
11.5

12.1
9.6

14.2
12.8
10.8

11.5
11.5
7.8

10.8
B.4

5.0
6.1
9.0
9.0
9.0

9.0
8.4
7.3
6.1
5.6

11.5
20.5
5.0
686

DEC.

6.1 
7.2
6.8
6.4
6.0

5.6 
5.2
4.B 
4.4
4.1

3.8
3.5
3.2
2.9
2.6

* 2 ' 3
* 2.0

2.0
2.0
1.9

1.9
1.9
1.9
2.0
2.0

1.9
1.9
1.9
1.9
1.8
1.3

3.35
7.2
1.8
206

JAN.

1.8 
1.8
1.8
1.7
1.7

1.7 
* 1.7
* 1.9 

1.8
1.7

1.6
1.5
1.3
1.0
0.8

0.6
0.5
0.3
0.1
0.0

* "f,1

11
"
"

ii
"
ii
»

Nil

0.82
1.9
Nil
50

FEB.

11
11

"

n
* "

n
11
ii
"
"

ii
11
"
11
"

n
n
n

* ti
"

n
»
ii

Nil

Nil
Nil
Nil
Nil

MAR.

Nil

"

n

«

n
"

n
'i
n
"
"

n
11
"
n
"

n
n
n
n
"

n
n
n
it

Nil

Nil
Nil
Nil
Nil

APR.

3.0
* 77.0
149
227

164

216
* 214

244
268
266
275
280

287
266
250

* 241
250

260
269
2T8

* 311
301

294
* 294

303
305
313

232
313

77.0
13,780

MAY

319
319

* 319

311

321
323

321
313
307
305
295

286
286
280
276
268

274
268
253
253
249

241
234
230
228
216 
201

283
323
201

17,390

JUNE

* 183
174
164

142

128
121

118
124
110
102
105

103
102
110
126
113

103
111
113
108
102

* 93.6
88.8
79.4
79.4
70.3

120
192

70.3
7,160

JULY

58.4
52.8
49.0

37.6

32.0
32.0

30.9
28.8
28.8
26.6
25.5

28.8
22.5
20.6
22.5

* 23.5

23.5
27.7
27.7
26.6
27.7

38.8
49.0
47.6
45.0
41.2
42.5

35.5
62.8
20.6

2,180

AUG.

42.5
38.8

* 35.3

42.5

47.6
51.5

57.0
52.8
51.5
54.2
54.2

52.8
49.0
45.0
41.2
40.0

43.8
43.8
38.8

* 34.2
33.1

35.3
38.8
40.0
43.8
52.8
51.5

44.5
57.0
33.1
2,730

SEPT.

70.3 
51.5
42.5
37.6

35.3 
38.8
42.5
41.2

* 40.0
38.8
34.2
32.0
33.1

34.2
29.9
27.7
24.5
19.8

17.0
22.5
26.6

* 21.5
23.5

34.2
40.0
36.5
34.2
32.0

34.2
70.3
17.0

2,040

CALENDAR YEAR 1963: MAX 255 MIN 0 MEAN 69.6 AC-FT 50,380 
WATER YEAR 1963-64: MAX 323 MIN Nil MEAN '66.0 AC-FT 47,900

* Discharge measurement or observation of no flow made on this day.
Note. Stage-discharge relation affected by Ice Nov. 13 to Apr. 23. Backwater from beaver dams July 22 to 

ept. 30. The expression "nil" and "o.o" represent "no flow" and "less than 0.05 cfs", respectively.



RED RIVER OP THE NORTH BASIN

5-0993. Pembina River near Windygates, Manitoba Continued

DISCHARGE, IN CUBIC FEET PtK SECOND, HATER YEAR OCTOBER 1964 TU SEPTEMBER 1465

1
2
3 
4
5 

6
7
8 
9

10 

1
2 
3
4
5

6
7
8
9
0

I
2
3
4
5

6
7
8
9
0

TO AL
ME N
MA
MIN

34.2
32.0

27.7

26.6
25.5
25.5 
26.6

25.5

18.8

18.8

22.5
23.5
23.5
21.5
20.6

19.8
20.6
20.6
24.5
22.5

20.6
19.8
19.8
19.8
18.8

715.3 
23.1
34.2
16.1

12.1
12.9
12.9 
11.3

9.3
10.0
9.3 
9.3
9.3 

10.6
9.3
10.0
9.3

10.6

10.0
12.1
7.4
6.3
5.8

5.B
5.3
5.3
4.8
4.3

4.3
3.3
3.4
3.4
3.4

240.9 
8.03
12.9
3.4

.0

.0

.0 

.6

.6

.6

.4 

.2
* .0 

.8

.6 

.4

.2

.0

0.3
0.6
0.4
0.2
0.0

0.0
0.0
0.0
0.0
o.o

0.0
0.0
0.0
0.0
0.0

35.0 
1.13
3.0
0.0

0.0 
0.0
0.0 

* 0.0
0.0
0.0 
0.0
0.0 

0.0
0.0 
0.0
o.o
0.0

0.0
0.0
0.0
0.0
0.0

0.0
o.o
o.o
0.0
o.o

0.0
0.0
0.0
0.0
0.0

0.0 
0.0
0.0
0.0

0.0
0. 0
0. 0 
0.0
0.0 

0.0
0.0
0.0 
0.0
0.0 

0.0
0.0
o.o
0.0
0.0

O.o
0.0
0.0
0.0
0.0

0.0
o.o
0.0
o.o
0.0

0.0
0.0
0.0

_____
   

0.0 
0.0
0.0
0.0

0.0
0. 0 
0. 0
0. 0 

0. 0
0. 0
0.0 
0. 0
0. 0 

0. 0
o.o
0.0
0.0
o.o

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0 
0. 0
0.0
0.0

0.0
0.0
0.0 
0.0
0.0 

0.0
0.0
0.0 

* 0.0

230
661 
765

*1,380
1,270

1,090
858
64
57

* 56

57
58
57
56
56

56
56
57
57
57

13,81 .0 
60

i,: ao
0.0

586
586
583

870
916
815

684
661
644

631
631
618
602
595

615
602
589
586
576

567
557
563
573
560

646
916
548

538
535
542

511
505
490

402
385
368

* 347
338
330
322
310

300
295
293
283
274

266
262
247
238
234

382
545
234

238
225
211

185
* 176

166

123
115

* 109

109
103
97.8
92.
91.

88.
86.
85.
82.
80.

8.
6.
3.
2.
2.

125
238

71.2

70.0
71.2
70.0

62.7
60.7
58.8

55.0
54.2 

* 53.2
51.5
50.7

49.9
48.2
49.9
50.7
50.7

50.7
50.7
49.9
50.7
52.4

52.4
53.2
53.2
59.8
60.7
61.8

56.4
71.2
48.2

* 62.7
63.8
64.8 
71.2

73.5
74.6
75.8 
76.9
78.1 

78.1
78.1 
78.1
81.5
82.7

84.0
87.6
86.5
86.5
84.0

* 85.2
88.6
91.8
90.2
90.2

87.0
87.0
83.8
83.8
83.8

80.4
91.8
62.7

CALENDAR YEAR 1964: MAX 323 MIN Nil MEAN 65.2 AC -FT 47,300
WATER YEAR 1964-65: MAX 1,380 MIN 0.0 MEAN 149 AC-PT 107,800

* Discharge measurement made on this day.
Note. Stage-discharge relation affected by ice or beaver dams Oct. 1 to Apr. 21, Aug. 19 to Sept. 30 'no gage- 

height record Dec. 7-9, Dec. 11 to Apr. 11>. Discharge computed from manual gage readings Apr. 12-28. The 
expression nil" and "o.o" represent "no flow" and "less than 0.05 cfs", respectively.



RED RIVER OF THE NORTH BASIN

5-0994. Little Pembina River near Walhalla , N. Dak.

Location. Lat 48°52', long 98°01', in Sw£ see.10, T.162 N. , R.57 W. , on right bank 25 ft upstream 
from county bridge, 3-| miles upstream from mouth, and 6 miles southwest of Walhalla.

Drainage area.--182 sq mi, of which 10 sq mi is noncontributing. 

Records available . April 1956 to September 1965.

Gage. Water-stage recorder. Datum of gage is 1,099.48 ft above mean sea level, datum of 1929. 
Prior to Sept. 10, 1956, wire-weight gage at bridge 25 ft downstream at same datum.

Average discharge. 9 years, 13.6 cfs (9,850 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (75 cfs), water years 1961-65

Date

Mar. 25, 1961
May 31, 1961

Apr. 17, 1962
Apr. 18, 1962
May 19, 1962
May 31, 1962
June 7, 1962

Time

-
1640

1700
2120
1045
0010
0620

Discharge

* 300
283

_
* 3,100

115
105
92

Gage 
height

a 7.46
7.35

1)14.38
b!2.79

6.64
6.57
6.46

Date

July 7, 1962

June 4, 1963
June 11, 1963
July 26, 1963

Apr. 4, 1964
Apr. 9, 1964

Time

2040

1050
0100
1210

2140
2300

Discharge

632

337
110

* 1,310

-
* 337

Gage 
height

8.16

7.62
6.71

10.11

b 8.20
7.90

Date

Apr. 16, 1964
May 6, 1964
June 19, 1964

Apr. 10, 1965
May 6, 1965

Time

0300
1800
0330

2130
1400

Discharge

282
114
152

* 2,770
334

Gage 
height

7.68
6.77
7.02

b 13.36
7.99

a Prom floodmarks, backwater from ice.
b Backwater from ice.

Annual minimum daily discharge, water years 1961-65
Water year

1961 
1962 
1963

Date

Many days 
Long period 

do.

Discharge

0 
0 
0

Water year

1964 
1965

Date

Many days 
Feb. 3-17, 21-28, 1965

Discharge

0.20 
.10

1956-65: Maximum discharge, 4,160 cfs Apr. 11, 1960 (gage height, 13.28 ft); no flow at times 
in 1958, 1961-63.

Remarks. Records good except those for winter periods, which are fair. 

Revisions.--WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
HAX
MIN
AC- FT

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.60

.50

.40

.40

.40

.40

.40

.40

.40

.40

.60

.50

.40

.50

.40

.40

.40

.50
1.2
.60

.39
1.2
.20
24

.50

.30

.30

.30

.30

.30

.30

.20

.JO

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.40

.30

.30

.30

.40

.40

.30

.30

.30

.28

.50

.20
IT

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30
18

.30

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

0
0
0
0
0
0

.16

.30
0

10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
   

0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

.20

.10

.20

.40
1.0

5.0
40
60
100
190

150
80
50
20
20
20

23.8
190

0
1,460

20
20
IB
12
16

16
14
14
16
16

16
14
12
8.0
6.0

6.5
6.0
5.9
5.6
9.1

12
9.4
7.7
5.9
5.0

5.3
.4.8
4.3
3.8
3.6

10.4
20

3.6
621

3.
3.
2.
2.
2.

3.
3.
2.
2.
2.

2.
2.
2.
1.
1.

1.
1.
1.
1.
1.

1.
1.
1.
1 m
. 0

.80

.80

.70

.70

.60
54

3.48
54

.60
214

3
1

.
 

f

.'

.
 

,
,
,
. 0

. 0

. 0

. 0

. 0

. 0

.70

.60

.60

.40

.30

.30

.40

.40

.20

.20

2.80
35

.20
16T

.10

.10

.10

.10

.10

.10
0
0
0
0

.20

.20

.TO

.60

.20

.10

.10

.10

.10

.10

.40

.80

.50

.20

.10

.10

.10

.10

.10

.10

.10

.18

.80
0

11

.10

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

.010
.10

0
.6

0
0
0
0
0

0
0
0
0
0

.10

.10

.10

.10
0

0
0
0
. 0
. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.090
.60

0
5.4



RED RIVER OF THE NORTH BASIN

5-0994. Little Pembina River near Walhalla, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCT03ER 1961 TO SEPTEMBER 1962

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
2*
25

26
27
28 
29
30
31

MEAN
MAX
MIN
AC-FT

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.70

.20

.20

.20

.20

.10

.10

.20

.20

.20

.20

.20

.20

.20

.20

.10

.20

.20 

.20

.20

.20

.18

.70

.10
11

.20

.10

.10

.20

.20

.20

.20

.10

.10

.20

.20

.20

.10

.10

.20

.20

.10

.10

.20

.10

.10

.20

.20

.20

.30

.20

.20

.20 

.30

.30
______

.13

.30

.10
11

DEC.

.30

.30

.30

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.<!0

.20

.20

.20 

.20

.20

.23

.30

.20
14

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

.084
.20

0
5.2

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

_____
_____

0 
0
0
0
0

0 0
0 j 0
0| 0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0

0
0
0
0
0

0
10
15
15
20

45
780

2,500
1,570
1,360

903
500
250
148
121

89
64
54
47 
43

_____

284
2,500

0
16,930

42
35
29
25
23

20
21
19
21
24

23
22
23
61
65

55
43
41
82
60

60
50
59
55
44

37
31
26
29 
80
90

42.6
90
19

2,620

67
55
44
37
32

28
64
42
33
35

28
23
21
19
33

32
23
20
13
16

14
13
12
10
8.4

7.0
5.8
5.2
4.5 
4,1

_____

25.1
67

4.1
1,500

3.5
3.7
3.7
6.1
3.9

5.5
119
164
36
19

12
7.0
4.5
3.5
3.3

3.2
2.7
2.3
2.3
2.4

2.3
4.3
3.7
2.5
2.0

.6

.5

.4

.4 

.3

.2

13.9
164
1.2
854

1.0
.90

1.3
7.6

29

18
12
6.7
4.1
2.8

3.7
2.8
2.8
2.4

11

10
3.7
2.5
2.1
2.8

3.5
4.3

19
25
16

11
7.7
5.5
3.9 
3.3
2.7

7.39
29

.90
454

2.4
3.0
2.3
1.5
1.3

1.1
.80

1.3
2.3
1.6

1.4
1.1
.80
.70
.70

.30

.70

.60

.60

.60

.60

.60

.70

.70

.70

.70

.70

.80

.80 

.80
     

1.09
3.0
.60
65

HAT YR 1962: TOTAL 11,321.10 MEAN 31.0 MAX 2,500 MIN 0 AC-FT 22,460

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

.70

.70

.80

.80

.90

.90

.80
1.0
.90
.90

.0

.0

.0

.1

.3

.9

.5

.4

.3

.0

.3

.1

.9

.4

.3

.3

.3

.3

.3

.1

.1

3 .30
.14
1.9
.70
70

.2

.2

.0

.1

.90

.2

.3

.1

.2

.0

.0

.0

.0

.90

.80

.80

.80

.70

.70
1.0

.30

.60

.70

.60

.80

.0

.0

.5

.6

.3
     

29.80
.99
1.6
.60
59

1.3
1.2
1.3
1.0
.80

.60

.70

.60

.50

.40

.30

.20

.20

.20

.20

.30

.30

.30

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

13.60
.44
1.3
.20
27

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

2.30
.074
.20

0
4.6

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
     
   

0
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.50

2.0

3.0
8.0

15
30
45

40
40
32
25
24
18

282.50
9.11

45
0

APR.

10
6.4
6.1
13
14

22
24
24
18
15

12
9.4
8.0
7.0
6.4

6.4
5.7
5.2
5.0
4.5

4.1
3.9
3.5
3.5
3.2

2.8
2.8
3.2
3.5
3.2

     

255.8
8.53

24
2.8

MAY

.0

.0

.8

.7

.5

.0

.0

.5

.0

.5

.0

.0

.5

.5

.2

.1

.2

.5

.7

.0

.0

.5

.3

.3

.9

.7

.3

.5

.8

.7

.0

13 .T
4 28

.5

.5

JUNE

5.8
4.5

17
141
70

36
21
16
13
71

84
47
33
24
19

16
13
12
11
9.4

7.4
6.4
.1
.8
.0

.5

.7

.5

.0
2.T

     

711.8
23.7
141
2.7

JULY

2.3
2.1
1.9
1.9
1.3

1.5
2.1
3.2
2.2
1.9

10
5.8
3.7
2.7
2.4

2.8
2.4
1.6

14
13

8.4
5.8
3.2
2.0

18

630
436
182
107
58
49

1,578.7
50.9
630
1.5

AUG.

34
24
19
15
12

10
8.0
6.7
5.5
4.3

3.9
3.5
2.8
2.4
2.1

2.0
1.8
1.5
1.3
1.1

.90

.60

.80

.80

.80

1.2
1.3
1.0
.80
.70
.70

1T0.70
5.51

34
.70

SEPT.

.60

.50

.50

.50

.50

.40

.40

.40

.30

.30

.30

.40

.30

.30

.40

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30
     

10.60
.35
.60
.30

WAT YR 1963: TOTAL 3,223.80 MEAN 8.83



RED RIVER OF THE NORTH BASIN

5-0994. Little Pembina River near Walhalla, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECONDi WATER YEAR UCTOB6R 1963 TO SEPTEMBER 196*

1
2
3
4
5

6

8
9

12
13

15

16
17
13
19
20

22 
23
24
25

26
27
28
29
30

MEAN
MAX
MIN

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.50 

.50

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.35

.50

.30

.40

.40

.40

.40

.40

.40

.40

.40

.40

.50

.40

.40

.40

.40

.40

.40

.30 

.30

.20

.30

.50

.50

.50

.40

.40

.40

.50

.20

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.30

.30

.30

.30

.30

.30 

.30

.30

.30

.30

.30

.30

.30

.20

.34

.40

.20

.20

.20

.20

.20

.20

.20

.20

.20

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.40

8.30 
.27
.40
.20

.40

.40

.50

.30

.60

.50

.30

.30

.30

.30

.30

.30

.40

.40

.40

.40

.40

.50

.60

.60

.50

.40

.30

.30
     

11.90 
.41
.80
.30

.20

.20

.20

.20

.20

.20

.20

.20

.40

.50

.40

.40

.30

.30

.30

.30

.30 

.30

.30

.30

.30

.30

.30

.30

.30

9.00 
,29
.50
.20

APR.

1.0
1.5

15
40
35

30

30
75

133
87

115

202
112
64
45
36

28 
25
23
23

20
18
17
16
15

1,727.5 
57.6
216
1.0

4
4
4
7
6

0

4
0

4
2

1

10
8.9
6.4
7.6
6.8

6.3 
5.8
5.0
4.6

4.2
3.4
3.1
2.9
2.6

401.7 
13.0

70
2.6

2.5
2.2
2.1
1.9
1.7

2.0

1.8
6.0

13
7.8

4.6

4.0
8.4

20
100
45

27
21
17
14

11
9.2
7.8
8.6
7.1

399.5 
13.3
100
1.7

.0

.5

.8

.2

.2

.6

.4

.a

.9

.5

.9

.4

.8

.2

.1

.5

.8 

.2

.5

.3

.1

.1

.5

.1

.0

8 .7
2 86
>.o
.0

1.2
1.0
.80
.70
.60

.70

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

1.
. 0
. 0
. 0

. 0

. 0
. 0
. 0

4.8

25.10 
.81
4.8
.30

SEPT.

6.8
2.9
2.2
2.3
1.6

1.4

1.0
.80

.60

.60

.60

.80
1.0
1.1
1.2
1.5

3.5 
4.5
5.0
7.5

10
5.0
3.0
2.8
2.8

76.50 
2.55

10
.50

AC-FT 6,300

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

7 
3
9

10

12 
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

MEAN
MAX
MIN

OCT.

2.8
2.8
2.8
2.8
2.8

2.9 
2.9
2.8
2.6

2.6 
2.6
2.8
2.5

2.6
2.5
2.3
2.2
2.2

2.2
2.2
2.2
2.2
1.9

1.8
1.7
1.6
1.5
1.4

2.36
2.9
1.4

NOV.

.2

.2

.2

.1

.1

.2 

.3

.3

.3

.3 

.3

.3

.3

1.0
.90
.80
.80
.TO

.70

.60

.80

.80

.80

.70

.60

.60

.60

.60

.98
1.3
.60

.50

.50

.50

.40

.40

.50 

.50

.60

.60

.60 

.60

.50

.40

.40

.40

.40

.40

.30

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.45

.60

.30

.40

.40

.30

.30

.30

.30 

.30

.30

.30

.30 

.30

.30

.30

.30

.30

.30

.30

.40

.40

.30

.30

.30

.30

.30

.30

.20

.20

.20

.30

.40

.20

. 0

. 0

. 0

. 0

. 0

. 0 

. 0

. 0

. 0

. 0 

. 0

. 0

. 0

. 0

. 0

. 0

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10
     
   

.12

.20

.10

.20

.20

.30

.30

.40

.40 

.40

.40

.40

.40 

.40

.40

.40

.40

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.40

.40

.34

.40

.20

.50

.40

.60

.80
1.0

7.5
8.0

80
850

840 
708
353
175

102
86
82
65
55

45
38
33
28
27

25
23
22
21
19

176
1.590

.40

19
19
18
17
35

128 
72
48
39

26 
23
1
9

8
8
7
6
6

0
6
5
6
6

8
9
8
8
6

34.1
266
15

17
19
20
22
20

18 
17
15
14

11

.8

.2

.8

.8

.3

.3

.3

.

.

.

.
 

B

.

 

10.
2

3.

.9

.9

.9

.8

.8

.6 

.5

.5

.2

.3 

.9

.0

.0

.3

.1

.6
: .3
.0

.0

.2

.5

.9

.9

.9

.9

.9

.0

.4

2 64
.0
.6

3.6
3.4
4.0
2.8
2.1

1.6 
1.3
1.2
1.0

.80 

.80

.80

.80

.70

.TO

.70

.60

.60

.50

.50

.50

.50

.60

.70

.80

.70
1.6
1.3

1.25
4.0
.50

.90

.70

.70
1.9
1.4

.90 

.80

.80

.70

.80 

.80
1.5
1.9

2.0
3.2
2.0
1.3
1.2

1.1
1.3
2.6
2.0
1.7

1.4
1.3
1.3
2.0
4.4

1.49
4.4
.70

AC-FT 13.810



RED RIVER OF THE NORTH BASIN

5-0996. Pembina River at Walhalla, N. Dak. 
(Formerly published as 5-0995. Pembina River near Walhalla)

Location. Lat 48°55', long 97°55', In HE^NE^ sec.29, T.163 N., R.56 W. , on left bank at downstream 
side of bridge on State Highway 32 at south edge of Walhalla, 7 miles downstream from Little Pem 
bina River.

Drainage area. 3,350 sq mi, approximately. Area at site used prior to Oct. 1, 1963, 3,330 sq mi, 
approximately.

Records available . October 1939 to September 1965.

Gage. Water-stage recorder. Altitude of gage is 934 ft (from topographic map). Prior to Oct. 24,
1941, staff gage, Oct. 24, 1941, to Nov. 10, 1943, chain gage, and Nov. 10, 1943, to Sept. 30,
1963, water-stage recorder at site 5-| miles upstream at different datum.

Average discharge. S6 years, 191 cfs (138,300 acre-ft per year); median of yearly mean discharge, 
150 cfs (109,000 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (400 cfs), water years 1961-65

Date

Mar. 31, 1961
Apr. 9, 1961

Apr. 19, 1962
May 14, 1962
May 19, 1962
May 23, 1962

Time

1700
2300

0140
0730
1350
1800

Discharge

-
* 334

* 5,110
563
762
424

Gage 
height

a 4.45
3.46

11.74
4.09
4.56
3.73

Date

May 30, 1962
, une 7, 1962
, uly 8, 1962

une 4, 1963
, une 10, 1963
uly 26, 1963

Time

1800
0730
0200

1200
0800
1400

Discharge

821
600
588

1,130
469

* 2,340

Qage 
height

4.69
4.16
4.09

5.38
3.80
7.72

Date

Apr. 16, 1964
May 6, 1964
June 19, 1964

Apr. 11, 1965
May 6, 1965

Time

1500
2000
0130

-
1800

Discharge

652
524

* 796

* 4,960
1,510

Gage 
height

4.92
4.44
5.43

b 12.68
7.09

a Backwater from ice. 
b From floodmark.

Water year

1961 
1962 
1963

Annual minimum daily discharge, water years
Date

Many days 
Long period 

do.

Discharge II Water year

0 
0 
0

1964 
1965

1961-65

Date

Feb. 22-26, 1964 
Mar. 23-28, 1965

Discharge

2.5 
1.8

1939-65: Maximum discharge, 20,400 cfs Apr. 18, 1950 (gage height, 19.2 ft, former site and 
datum), from rating curve extended above 7,000 cfs on basis of contracted-opening measurement of 
peak flow; no flow at times in some years.

Remarks. Records good except those for winter periods, which are fair. Records of chemical analy 
ses, suspended-sediment loads, and water temperatures for the water years 1963-65 are published in 
reports of the Geological Survey.

Revisions (water years). WSF 1728: Drainage area (at former site). WSP 1388: 1943, 1950(P). 
WSF 1558:1957.

OISCHARGEt IN CUBIC FEET PER SECONDt MATER YEAR OCTOBER I960 TO SEPTEMBER 1961

1
2
3
4
5

b
7
6
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX 
MIN

23
23
23
21
21

20
19
19
19
18

IB
19
19
18
17

16
16
16
16
14

14
17
17
16
16

16
15
15
15
21
13

14

1
1
1
1
1

1
1

.5

.0

.0

.5

.0

.5

.0

.0

.0

.5

.0

.0

.0

.0

.5

.5

.0

.0

.0

.5

.5

.0

.0

4.0

3.5
3.5
3.0
3.0
2.3

2.6
2.5
2.5
2.5
2.5

2.5
2.4
2.4
2.5
2.6

2.6
2.5
2.5
2.5
2.4

2.4
2.3
2.3
2.3
2.3

2.4
2.4
2.4
2.4
2.4
2.4

2.3

2.4
2.4
2.4
2.4
2.4

2.4
2.4
2.4
2.4
2.4

2.4
2.4
2.4
2.4
2.4

2.4
2.5
2.5
2.4
2.4

2.2
2.0
2.0
1.8
1.6

1.4
1.2
1.0
1.0
.80
.60

.60

.40

.20

.10

.10
0

0
0
0
0
.10

.10

.20

.20

.20

.20

.10

.10

.10

.10
0

0
0
0
0
0

0
0
0

     
      

0

0
0o'
0
0

0
0
0
0
0

0
0
0
0
0

0
5.0

15
20
20

30
70
120
130
160

200
200
100
60
150
260

0

260
280
280
260
240

235
238
262
303
288

266
252
232
238
245

242
238
225
245
288

28B
256
248
248
238

225
222
209
219
222

^=1

209

212
206
206
194
183

191
183
176
173
182

185
176
163
155
153

148
141
134
125
116

108
104
102
100
92

84
80
76
73
67

116

6T

119
94
T3
64
61

58
54
52
50
45

42
39
36
33
30

28
26
25
22
21

19
19
18
15
13

12
11
13
8.9
7.7

      r-

7.7

T.3
6.6
5.6
4.8
4.1

3.2
2.7
2.3
2.0
1.5

1.1
.90
1.4
2.1
2.3

1.5
1.1
.90
.TO
.80

1.0
2.7
3.2
1.6
.90

.60

.40

.30

.20

.20

.20

7.3 
.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20 

.10 
6.4

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

4. 0

. 0 

. 0 
8.5

MAT YR 1961: TOTAL 15,561.60 MEAN 42.6 AC-Ff 30,870



RED RIVER OF THE NORTH BASIN 259

Pemblna River at Walhalla, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TU SEPTEMBER 1963

1
z
3
4
5

6

6

10

11

13

15

16
17
13
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
AC- FT

.20

.20

.20

.20

.20

.20

.20

.20

.40

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20 

.20

.20

6.40 
.21
.40
.20
13

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20
     

6.00
.20
.20
.20
12

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10 

.10

.10

4.60 
.15
.20
.10
9.1

0
0
0
0
0

0

0

0

0

0

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0 
0
0
0
0

0
0
0
0
0

0

0

0

0

0

0

0
0
0
0
0

0
0
0
0
0

0
0
0

__ II

0 
0
0
0
0

0
0
0
0
0

0

0

0

0

0

0

0
0
0
0
0

0
0
0
0
0

.50
2.0

10
8.0
e. o
6.0

1.11
10
0

66

6.0
5.0
5.0
4.0
4.5

10

24

15

50

85

65

00
1 00
3 40
3 30
3 20

2 80
1 80
1 : 80
1 40

10

08
55
61
96 
53

742
3,730

4.0
44,160

IN 0

322
300
284
270
266

245

235

235

219

206

292

330
307
392
535
461

376
334
380
349
300

281
270
248
252

580

321
580
206

19,730

AC-FT

420
361
322
296
273

256

307

259

242

203

203

203
191
179
173
168

160
150
141
132
125

116
108
104
96

213
432
90

12,680

91,680

92
80
90
34
80

82

284

102

88

71

64

64
62
61
60
61

60
62
62
58
58

56
55
54
54

54

78.1
284
54

4,800

54
54
55
66
90

86

67

61

76

69

80

82
75
73
76
76

78
86
96
106
94

86
84
88
96

106

2,445
78.9
106
54

4,850

110
110
114
110
108

106

104

102

98

94

88

88
88
86
84
82

32
80
80
78
76

73
69
57
66

2,701 
90.0
114
64

5,360

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11 
12 
13
14
15

16
17
18
19
20

21
22 
23
24 
25

26 
27 
28
29
30 
31

TOTAL
MEAN
MAX
MIN

62
61
60
56
55

55
54
54
52
50

49 
48 
47
47
47

47
45
44
43
42

43
44 
43
43 
40

43 
41 
40
33
37 
36

1,466
47.3

62
36

36
35
31
32
30

35
35
35
34
34

35 
34 
30
26
25

24
20
20
20
22

20
18 
16
16 
18

18 
20 
22
22
22

785
26.2

36
16

22
20
20
18
15

14
14
16
16
15

15 
15
15
16
16

18
20
20
18
18

20
22 
18
15 
14

12 
12
12
12
10 
25

513
16.5

25
10

20
5
5
0
0

0
8
6
5
2

1 
0 
9.0
8.0
7.0

6.0
5.0
4.0
3.0
2.0

1.0
.50 
.30
.20 
.10

0 
0 
0
0
0 
0

268.10
8.65

35
0

0
0
0
0
0

0
0
0
0
0

0 
0 
0
0
0

0
0
0
0
0

0
0 
0
0 
0

0 
0 
0   

  
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
0 
0
0
0

0
0
0
5.0

40

80
120 
160
200 
250

270 
280 
210
160
120 
110

2,005.0
64.7
230

0
3,980

100
70
90

100
130

140
180
180
170
170

150 
141 
125
119
116

121
125
121
119
129

132
129

138

145 
155
168
168

4,040
135
180
70

171
182
182
176
191

197
197
191
188
188

188 
188
200
203
194

197
200
194
188
188

185
179

160

155 
150
145
145
182

5,601
181
203
145

171
163
216
779
428

333
311
270
238
376

273 
273
242
225

209
200
200
197
185

176
168

166

163 
153
150 
145

7,239
241
779
145

134
127
121
119
116

112
112
132
127
121

too
92
88
90

108
102
90
92
96

88
82

80

518
2B1
188 
155
219

4,973
160

1,020
75

148
127
119
110
106

104
102
102
102
102

102 
102
102
100

100
100
100
98
98

96
94

90 

90
90 
88
88 
86
86

3,116
101
148
86

84
84
78
76
75

69
66
64
60
58

56 
55
51
52

50
50
49
48
48

47
45

42 

41
40 
39
38 
35

1,646
54.9

84
35

3,260

WAT YR 1963: TOTAL 31.652.10 MEAN 86.7 MAX 1,020 MIN 0 AC-FT 62,780



RED RIVER OF THE NORTH BASIN

5-0996. Pembina River at Walhalla, N. Dak. Continued

DISCHARGEf IN CUBIC FEET PER SECUNOt WATER YEAR RCT08ER 1963 TO SfcPTbMBER

1
2 
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
IB 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MEAN 
MAX 
MIN

37 
34 
34 
33 
31

31 
31 
30
30 
30

30 
30 
30 
30 
30

30 
30 
29 
29 
29

29 
30 
29 
27 
26

25

24 
2* 
24 
23

29.2

23

23 
22 
25 
25 
24

24 
24 
24 
2* 
23

22 
20 
19 
20 
19

19
la
IB 
18 
17

16 
15 
14 
14 
13

13

13 
12 
12

18.8

12

12 
12 
12 
12 
11

11 
11
10 
10 
9.0

9.0 
8.5 
8.0

7.5

T.O 
6.5 
6.5 
6.0 
6.0

6.0 
5.3 
5.6 
5.6 
5.6

5.5

5.5 
5.5 
5.5

7.87

5.5

5.5 
5.5 
5.5 
5.4 
5.4

5.4 
5.3 
5.3 
5.2 
5.2

5.0 
4.8 
4.6

4.2

4.0 
3.8 
3.6 
3.6 
3.6

3.6 
3.4 
3.4 
3.4 
3.4

3.4

3.0 
3.0 
3.0

4.22

2.8

2.8 
2.8 
2.6 
2.6 
2.6

2.6 
2.6 
2.6 
2.6 
2.6

2.6 
2.6 
2.6

2.6

2.6 
2.6 
2.6 
2.6 
2.6

2.6 
2.5 
2.5 
2.5 
2.5

2.5

2.9 
3.2

2.63

2.5

3.2 
3.2 
3.2 
3.2 
3.2

3.0 
3.0 
3.0
3.0 
3.0

3.0 
3.0 
3.2

3.2

3.2 
3.2
3.0 
3.0 
3.0

3.0 
3.0 
3.0 
3.0 
3.0

3.0

3.0 
3.2 
3.2

3.08

3.0

4.0 
5.0 

10 
90 

110

115

65 
260 
400

519 
561 
537

532

615 
509 
373 
347 
349

378 
371 
356 
349 
356

349

349 
354 
356

4.0

568 
373 
37B

380 

457

33B 
385 
383

366 
359

354

337 
318

302 
288

2B6 
288 
279

270 

266

255
250

236

219 
208
198

175 

168

146 
150 
130

162 
130

105

105 
116

558 
.277

206 
175 
160

128 

116

96 
91

91

85 
78 
72

65 

63

65 
59 
58

53 
52 
51 
48

43 
52

42 
43

42 
43 
44

40 

3B

43
43

85 
3B

42 
43 
42

42 

47

43 
44 
45

47 
48 
43 
49

51 
51

46 
45

49 
49 
47

44 

43

45 
59

59 
42

119 
96 
70

48 

46

43 
46 
45

43 
42 
41 
41

43 
42 
38 
38
37

35 
34 
40

36

70 
86

53 
48

50.6 
119 
34

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YtAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
IT

19

21
22
23
24

26
27

29
30
31

MAX
MIN
AC-FT

48
46
44
42
41

38
37
36
34
33

32
30
29
27
26

24
24

24

24
24
24
24

24
24

24
24
24

48
24

1,840

24
23
23
21
21

21
20
20
20
18

18
13
13
18
18

17
17

17

17
17
17
17

IT
17

16
16

24
16

1,090

16
16
16
15
14

12
10
10
10
11

11
11
12
13
13

13
13

11

10
10
10
10

9.0
9.0

8.0
7.0
7.0

16
7.0
688

7.0
7.0
6.5
6.5
6.5

6.5
6.5
6.0
5.5
5.0

4.0
3.8
3.5
3.5
3.0

2.6
2.6

2.5

2.2
2.2
2.2
2.4

2.6
2.6

2.5
2.5
2.5

7.0
2.2
238

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.4
2.4

2.4
2.3
2.3
2.3
2.3

2.3
2.3

2.7

3.0
3.0
2.6
2.6

2.4
2.4

     
      -

3.0
2.3
139

2.1
2.0
2.0
2.0
2.0

2.2
2.2
2.3
2.3
2.2

2.2
2.2
2.2
2.2
2.2

<1.0
2.0

2.0

2.0
2.0
1.8
1.8

1.8
1.8

2.0
2.0
2.0

2.3
1.8
125

2.2
2.8
3.0
3.5
5.0

12
25
50
80

1,350

4 050
2 930
2 420
2 200
1 820

1 500
1 120

755

575
565
556
549

562
552

584
581
     

4,050
2.2

50,530

591
604
600
604
712

1,410
1,230
1,060

953
893

865
833
797
764
738

718
705

655

53
55
36
29

10
07

610
597
581

1.410
581

45,380

559
559
572
538
562

546
533
517
501
483

472
459
446
439
428

415
398

383

359
354
351
339

320
325

290
279

_____

588
279

25,540

292
279
257
244
238

225
208
196
185
175

165
158
146
138
132

132
128

116

114
109
107
101

105
100

95
101
96

292
95

9,490

95
95
95
91
85

82
78
75
74
70

69
63
68
65
63

63
63

65

66
63
66
68

69
69

72
74
75

95
63

4,470

SEPT.

74
75
75
86
88

88
86
88
95
93

91
91
38
96
98

100
109

100

98
100
103
100

96
96

98
103

109
74

5,580



RED RIVER OP THE NORTH BASIN

5-1000. Pembina River at Neche, N. Dak. 

(International gaging station)

Location.  Lat 48°59'20", long 97°33'05", In SE^M^ see. 31, T.164 N. , R.53 W., on right bank 4 blocks 
east of State Highway 18 at north edge of Neche.

Drainage area. --3, 410 sq ml, approximately.

Records available. --Hay 1903 to September 1908, June 1909 to September 1915, April 1919 to September 
1965. Monthly discharge only for some periods, published In WSP 1308.

Gage . --Water-stage recorder and concrete control. Datum of gage Is 809.69 ft above mean sea level, 
datum of 1929. Prior to Hay 24, 1932, staff gage at Great Northern Railway bridge 1 mile 
upstream, at present datum. Hay 25, 1932, to Apr. 17, 1939, chain gage on bridge on State Highway 
18, 500 ft downstream from railway bridge, at present datum.

Average discharge.--57 years, 160 cfs; median of yearly mean discharges, 120 cfs 
year).

5,900 acre-ft per

Extremes. Haxlmums and mlnlmums (discharge In cubic feet per second, gage height In feet), 

aximum discharge (*) and peak discharges above base (400 cfs), water years 1961-65

Date

Apr. 3, 1961

Apr. 21, 1962
May 21, 1962
June 1, 1962
June 8, 1962

Time

2100

1430
0300
0700
2300

Discharge

* 372

* 3,650
620
690
516

Gage
height

9.49

a20.97
9.13
9.26
8.93

Date

Mar. 29, 1963
June 5, 1963
June 12, 1963
July 28, 1963

Apr. 17, 1964

Time

_
1940
0800
0020

0900

Discharge

470
734
411

* 1,150

-

Gage 
height

_
10.03
9.54

10.55

alO.43

Date

Apr. 17, 1964
May 8, 1964
June 20, 1964

Apr. 13, 1965
Apr. 13, 1965
May 7, 1965

Time

1630
0900
2330

2100
2400
0200

Discharge

* 1,080
490
617

-
* 3,600

1,300

Gage 
height

10.07
9.10
9.32

a!9.33
19.21
10.25

a Backwater from ice.

Annual minimum discharge, water years 1961-65

Water year

1961
1962
1963

Date

Many days
do.

Mar. 9-18, 1963

Discharge

0
0
.10

Water year

1964
1965

Date

Mar. 10-12, 1964
Mar. 29 to Apr. 1, 1965

Discharge

2.2

1903-15, 1919-65: Maximum discharge, 10,700 cfs Apr. 20, 1950 (gage height, 21.58 ft, back 
water from Ice), from rating curve extended above 5,300 cfs; no flow at times In each year 
1932-41, 1953, 1960-62.

Remarks.--Records good except those for winter periods, which are fair.

Cooperation.--This station Is maintained by the United States under agreement with Canada.

Revisions (water years). WSF 1728: Drainage area. WSP 1308: 1904-8, 1910-15, 1920-24. WSP 1388: 
1904 (MJ, 1914, 1915 (M), 1931 (H), 1933, 1938 (H).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7

9 
10

11
12
13
14
15

16
17 
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
MIN 
AC -FT

OCT.

a 30
a 30
a 32
* 32

a 24

a. 0
a. 0

a. 30 
a 31

31
a 31
a 31
a 31
a 31

a 31
31

a 30 
a 30
a 28

a 28
a 26
e 26

25
a 26

a 26
a 28

31
27
31

* 33

824

33
0

NOV.

35
33
33
31
29

29
27

14 
15

15
15
15
17
17

17
17 
17
16
16

17
19
19
19
14

14
14
13
11
9.7

     

581.7

35
9.7

DEC.

8.8
7.9
7.1
7.1
8.8

7.1
6.3

5.5

4.7
4.0
3.3
3.3
4.0

4.0
4.0 
4.0
4.5
4.5

4.5
5.0
5.0
5-0
5.0

5.0
5.0
5.0
5.0
5.0
5.0

163.6

8.8
3.3

JAN.

5.0
5.0
5.2

* 5.2
5.2

5.2
5.2

5.2

5.0
5.0
5.0
5.0
5.0

5.0
5.0

4.5
4.5

4.0
4.0
4.0
3.5
3.5

3.0
3.0
2.5
2.5
2.5
2.5

135.1

5.2
2.5

CALENDAR YEAR i960: MAX 3,800 MIN 0 
WATER YEAR 1960-61: MAX 350 MIN 0

FEB.

.0

.8

.8

.5

.5

* .5
.5

.8

.0

.2

.2

.2

.0

.0

.0

.8

.8

.8

.0

.0
, .

 

.

.

.
     
     
     

55.0

2.5
1.5

MAR.

* 3.0
3.0
3.0
3.0
3.0

2.4
2.4

2.2

2.2
2.2
2.6
2.6
2.2

2.2
2.7

2.7
4.0

4.0
4.7
5.5

* 6.3
37

224
240
250
28O
250
168

1,522.2

280
2.2

APR.

182
280
350
350
316

a 250
242

249

283
283
291
280
186

246
287

253
* 242

264
291
283
268
268

268
264
253
246
242

     

8.053

350
182

MAY

* 249
249
242
235
227

227
227

221

206
210
210
203
182

175
172

172
162

155
148
145
142
135

132
129
126
126
122
119

5,662

249
119

JUNE

119
88

113
96
84

76
73

68

65
59
52
52
46

46
46

44
44

44
44
42
35
35

35
33
31
27
25

     

1,702

119
25

3.380

JULY

27
27
24
20
20

20
16

11

12
15
15
15
15

14
13

12
11

11
11
11
11
8.8

8.8
7.9
7.1
7.1
7.1
7.1

422.9

27
7.1
839

AUG.

5.5
5.5
4.7
4.0
3.3

3.3
3.3

4.0

4.7
2.7
2.7
3.3
2.7

2.2

2.2
1.7

1.2
.6

1.2
1.7
1.2

g
.4
.1

0
0
0

75.1

5.5
0

149

SEPT.

0
0
0
0

* 0

0
0
0 
0
.2

3.3
6.3

1
1

.1

.7

.2

.3

.3

.7

.1
1 ."

.9

.0

.7

.2

.7

109.2

11
0 

217

MEAN 339 AC-FT 246,500 
MEAN 52.9 AC-FT 38,290

 * Discharge measurement or observation of no flow made on this day.
a No gage-height record.
Note. Stage-discharge relation affected by ice Dec. 19 to Mar. 15, Mar. 27-30.



RED RIVER OP THE NORTH BASIN

5-1000. Pembina River at Neohe, N. Dak.--Continued

DISCHARGE, IN CUBIC FtET PER SECUND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2

4

6
7
B
9

10

1
2
3
4
5

6
7
a
9

1
2

4
5 

6

3 
9

MAX
HIN 
AC-FT

1.7
1.7

1.2

1.7
J.3
3.3
3.3
4.7

7.1
4.7
7.1
7.9
7.1

6.3
5.5
5.5
4.7

4.0
4.0

3.3
3.3 

4.0

4.0 
5.5

7.9
1.2

4.
5.

2.

2.
2.

* 2.

2.
2.

2.4
3.2
3.8
3.B
4.5

4.5
3.B
3.8
3.2

2.8
2.B

2.B
2.8 

2.B

2.2
2.0

5.5
1.8

*

.0

.0

.0

.8

.8

.0

.0

.8

.8

.6

.6

.6

.6 

.8

.6 

.6

1.6
.6

CALENDAR YEAR 1961: MAX 350

0.6
.6

.6

.6

.6
* .6

.6

.6

.5

.5

.4

.4

.4

.4

.4

.4

.3

.3

.3

.2

.2 

.2

.2 

.2

0.6
.2

MIN 0

0.2
.2

.2

.2
** .2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.1

.1

0
0

0
0 

0

0

0.2
0

MEAN

0
0

0

* 0

0
0
0
0

0
0
0
0
0

0
0
0
0

0
0

0
0 

30

0
0

300

0
0

0

* 0
0
0
0
0

0
0
0
0
0

0
10

200
1,600

* 3,600
3,200

1,640
* 1.310

557

3,600
0

49.3 AC-PT 35

* 460
426

374

334
316

* 304
300
300

300
292
280
272
365

470
426
384
374

573
465

426
465

321

573
272

680

658
505

402

* 343
334
421
460
370

338
330
304
280
268

261
265
261
246

224
218

197
186

143

658
116

127
118

136

110
127
163
288
304

200
150

* 118
110
99

94
92
89
86

82
82

84
82

72

115
304
70

68
68

70

82
92
94
86

* 84

82
79
82
84
82

79
82
86
84

79
79

86
92

89

83.1 
99
65

99
04

* 10

13
13
13
13
13

13
10
07
04
02

99
94
9?
92

92
92

92
89

86 
84

99.8 
113
84

WATER YEAR 1961-62: MAX 3,600 MIN 0 MEAN 138 AC-FT 99,590

Discharge measurement or observation of no flow made on this day.

Note. Stage-discharge relation affected by ice Nov. 3 to Feb. 20, Mar. 26 to Apr. 22.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2 
3 
4 
5

6 
7 
8 
9 

10

1 
2 
3 
4
5

6 
7 
8 
9 
0

I 
2 
3 
4
5

6
7 
8 
9 
0 
1

MAX 
MIN

84 
* 82 

82 
82 
77

68 
68

68

63 
63 
61

56 
56 
56 
56 
54

52 
52 
52 
52 
52

52 
52 
52 
52 
52 
52

84 
52

50 
48 
37 
23 
29

39 
39

46

46 
46 
41

27 
21
24 
26 
31

31 
31 
23 
21 
20

23 
23 
16 
22 
30

50 
16

0 
0 
2 

* 2 
2

8 
8

6

5 
4 
3

3 
3 
4
5 
5

6 
3 
4 
6 
0

8 
2 
2 
2 
4 
8.8

8.8

CALENDAR YEAR 1962: MAX 3,600 
WATER YEAH 1962-63: MAX B64

7.9 
* 7.1 

T.I 
B.8 

11

28 
48

57

30 
22 
22

22 
22 
22 
28 
28

16 
13 
11
9.7 
7.9

6.4 
6.4 
5.7 
5.7 
5.1 
4.0

4.0

MIN 0 
MIN 0.

4.5 
4.5 
4.5 
3.1 
2.7

1.9 
2.7

1.9

1.9 
2.3
1.6

.8 
1.6 
1.1 
.3 
.8

.8 
a .5 
a .3 

.2 
a .2

a .2
a .2 
a .2

    

.2

a 0.2 
a .2 
e .2 

.2 

.2

.1

.1

.1

.1 

.1 

.1

.1 

.1 

.1 

.2 

.2

.2
1.0 

20 
350
420

280 
250 
370 
450 
380 
300

.1

MEAN 147 
MEAN 105

280 
180

110 
220

260 
* 250

280

225 
230 
154

* 150 
150 
150 
150 
150

147

154 
154

154 
154 
154 
157

     

110

171 
* 171

182 
182

205 
201

201

201 
205 
209

209 
209 
205 
205 
201

201

190 
186

175 
175 
175

175

171

186 
* 221

255 
515

334 
311

311

339 
299 
283

255 
237 
221 
217 
209

201

182 
179

179 
175 
168

     

157 
15.9bo

147 
* 144

140 
133

121 
127

130

121 
111 
102

108 
105 
108 
117 
108

95

89 
83

463 
864 

* 447

221

864 
83

205 
205

154 
144

124 
121

124

114 
117 
127

117 
117 
117 
117 
114

114

114 
114

114 
114
108

102

205 
102

9B 
92

89 
89

89 
86 
83 
80 
77

74

71 
71 
68

68 
68 
68 
66 
68

66 
66

66 
66

68 
68 
68 
68

74.3
98 
63

AC-PT 106,200 
AC-FT 76,170

charge mea 
Field estima 
No gage-height

rement made on thi 
made on this day 

rd.a No gage-height record.
Note.   Stage-discharge relation affected by ice Mar. 22 to Apr. 14. Stage-discharge relation indefinite 

FebT~24, Mar. 4-21.
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5-1000. Pembina River at fieche, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1963 TO SEPTEMBER

1
2 
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14
15

16 
17 
18 
19
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MAX
MIN

63 
60 
54 
54 
51

51 
* 48 

48 
48 
48

48 
48 
48 
46 
46

46 
43 
41 
38 
38

38 
41 
43 
46

41 
41 
38 
38 
33 
34

63 
34

34 
34 
36 
34 
34

* 34 
34 
28 
28 
28

26 
24 
15 
16 
19

24 
21 
15 
19 
21

14 
15 
13 
14

13 
13 
13 
13 
13

36 
13

12 
12 
12 
12 

* 12

12 
11
10 
7.0
7.0

6.5
6.0 
6.0 
5.5 
5.5

5.5
5.0 
5.0 
5.0 
4.5

4.5 
4.0 
4.0 
4.0

4.0 
4.0 
4.0 
3.5
3.5

12
3.5

3.5

3.5 
3.2

3.2 
* 3.1 

3.1 
3.1 
3.1

3.1 
3.1 
3.0 
3.0 
3.0

3.2 
3.2 
3.2 
3.2 
3.4

3.4 
3.4 
3.4 
3.4

3.4 
3.4 
3.4 
3.4 
3.6

3.6
3.0

3.6

3.8 
* 3.8

3.8 
3.8 
3.8 
3.5 
3.5

3.5 
3.5 
3.2 
3.2 
3.2

3.2
3.0 
3.0 
3.0 
3.0

3.0 
2.8 
2.8 
2.8

2.8 
2.6 
2.6 
2.6

3.8 
2.6 
185

2.6

* 2.4

2.4 
2.4 
2.4 
2.4 
2.2

2.2 
2.2 
2.5 
3.0
3.0

3.0 
2.5 
2.5 
2.5 
2.5

2.5 
2.5
3.0 
3.0

3.0 
3.5 
3.5 
3.6 
3.6

3.3 
2.2 
168

4.0

9.0

9.7 
89 
182 
161 
157

334 
656 
656 
591 
640

680 
* 795 

598 
447 
381

357

* 375 
357

345 
345 
322 
322 
322

4.0 
19,570

322

345
381

387 
399 
459 
399 
375

369 
* 363 

357 
357 
351

345 
345 
339 
322 
316

288

269

260

246

233 
20,200

229 
229

* 205 
197

190 
192 
175 
171 
171

168 
171 
171 
190 
175

154 
140 
150 
186 

* 419

213

179

150

130

6,101

130 
12,100

127 
121

102 
98

9
8

3 
8

8 
8 
80 
77 
74

74 
* 74 

68 
71 
68

43

43

41

43 
48

2,267

41 
4,500

54 
51

46

46 
43 
46 
48 
48

48 
46 
48 
48 
51

51 
51 
51 
51 
51

57

48

46

48 
54

1,538

43 
3,050

80 
77 

121 
117 
114

77
56 
60 
54 
51

* 46 
43 
43 
3 
8

8 
6 
6 
6 
6

32

41

71

83

1,719

32 
3,410

CALENDAR YEAR 1963: MAX 864 MIN 0.1 MEAN 102 AC-FT 73,610 
WATER YEAR 1963-64: MAX 795 MIN 2.2 MEAN 93.5 AC-FT 67,890

* Discharge measurement made on this day. 
Note. Stage-discharge relation affected by ic 1 to Apr. 5, Apr. 15-17.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2 
3

5 

6

8
9

10

11
12
13
14
15

16
17
18
19
20

21
22

24
25

26

28
29
30
31

MEAN

MIN

71
68 
68

* 51

51
48
46

46
46
43
43
43

41
41
38
34
34

38
36

34
34

34

32
32
32
32

32

32
32

30

30
30
30

32
30
30
30
28

19
18
14
18
16

16
16

13
13

13

13
13
11

-

11

11
* 11

5.7

5.7
5.7
6.4

6.4
6.4
6.4
8.8
9.7

8.8
7.9
7.9
7.1
7.1

6.4
6.4

6.4
6.4

6.4

5.7
5.5
5.5
5.5

5.5

5.5
5.5

5.5

5.5
4.5
4.5

4.5
4.5
4.5
4.0
4.0

.0

.0

.5

.5
a .7

a .8
a .8

.0

.0

.0

.0

.0

.0

.0

3.5

4.0
4.0

4.0

4.0
4.0
4.0

4.0
3.1
3.1
3.1
3.1

3.1
3.1
4.0
4.0
4.0

4.5
4.5

3.5
3.5

3.5

3.1
     
     
_____

3.1

3.1
3.1

2.7

3.1
3.1
3.1

3.1
3.1
3.1
3.1
3.1

3.1
3.1
3.1
3.1
3.1

3.1
2.7

2.3
2.3

2.3

2.3
1.9
1.9
1.9

1.9

1.9
17

1.9

3.1
5.0

89

838
2 450
3 340

*3 400
2 780

2 110
1 640
1 290

996
826

* 72.3
663

609
594

573

573
573
578

1.9

583
583

658

1,170
975
863

814
785
757
728
701

685
669
658
658
636

626
626

631
626

626

626
620
615
609

583

599
* 594

588

552
542
526

510
490
485
470
479

440
416
407
397
388

374
365

352
338

334

325
312
300

__"-

300

292
292 
292

250

235
228
210

204
197

» 1"
173
166

159
153
153
146
143

140
140

133
127

118

118
116
113
110

110

113
* 99 

92

92

86
82
77

74
72
70
68
68

65
63
58
58
56

56
58

65
71

71

74
BO
BO
77

46

SfcPT.

83
83 
80

86

89
* 92

92

92
92
95
95
95

102
108
105
105
105

105
102

95
98

98

92
95
95

94.5

80

CALENDAR YEAH 1964: MAX 795 
WATER YEAR 1964-65: MAX 3,400

AC-FT 67,860 
AC-FT 148,000

* Discharge measurement made on this day.
a Ho gage-height record.
Hote. Stage-discharge relation affected by ice Dec 4 to Apr. 3, Apr. 9-13.
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5-1005. Herzog Creek near Concrete, H. Dak.

Location. Lat 48°45', long 97°54' , in SW£ sec.21, T.161 N., R.56 W. , on right bank l| miles north- 
east of Concrete and l| miles upstream from mouth.

Drainage area.--18.9 sq mi.

Records available. June 1954 to September 1965.

Gage. Water-stage recorder and wooden control. Datum of gage is 1,108.95 ft above mean sea level, 
cfatum of 1929, Emerson-Crookston supplementary adjustment of 1941 (levels by Soil Conservation 
Service).

Average discharge. 11 years, 2.74 cfs (1,980 acre-ft per year); median of yearly mean discharges, 
2.3 el's (1,670 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Date

Apr. 1 1961 
Apr. 20 1962 
July 26 1963 
June 19 1964 
Apr. 11 1965

Maximum

Discharge 
(cfs)

2.0 
102 
63 
46 

115

Gage height 
(feet)

3.12 
6.67 

a 5.81 
b 5.25 
c 7.41

Date

At times
do.' 

do.

Minimum

Discharge 
( cfs )

0 
0 
0 
0 
0

Gage height 
(feet)

\

a Maximum gage height for year, 5.85 ft Dec. 28, 1962, backwater from ice. 
b Maximum gage height for year, 5.53 ft Apr. 11, 1964, backwater from ice. 
c Prom floodmarka, backwater from ice.

1954-65: Maximum discharge, 260 cfs Apr. 2, 1955 (gage height, 9.74 ft, from floodmarks, 
backwater from ice); no flow at times in each year.

Remarks.--Records good except those for winter periods, which are fair. Flood flow affected by tem 
porary retention in four retarding basins above station. The farthest downstream retarding basin, 
located 1 mile above station, is used to regulate summer flow.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
2*
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC- FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0_____

0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

JAN.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
      
_____

0
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.10
.30
.30

0.70
.023
.30

0
1.4

APR.

.50

.70

.30

.30

.30

.20

.20

.30

.30

.20

.20

.10

.10

.10
0

0
0
0
.10
.50

.40

.30

.20

.20

.20

.10

.10
0
0
0

_____

5.90
.20
.70

0
12

MAY

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

JUNE

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0_____
0
0
0
0
0

JULY

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

AUG.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0_____
0
0
0
0
0

WAT YR 1961: TOTAL 6.60 MEAN .018 MAX .70 MIN 0 AC-FT 13
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5-1005. Herzog Creek near Concrete, N. Dak.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, MATER YtAR OCTOBER 1961 TO SEPTEMBER 1962

265

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
WIN
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
_____

0
0
0
0
0

MAX

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

.70 ^

0
0
0
0
0

0
0
0
0
0

0
0

.50

.50

.50

.50
1.0
1.0
5
0

5
0
0
9
5

2
8
7
5
2

612.00
20.4

95
0

1,210

IN 0

1
9
7
3
5

6
8
8
7
7

6
5
5
5
5

7.2
1.0
.80

l.B
1.1

1.0
1.0
4.8

17
12

8.4
6.7
5.5
7.0

29
22

413.30
13.3

31
.80
820

AC-FT 
AC-FT

15
12
9.6
7.9
6.1

4.5
30
18
12
22

18
13
14
12
13

13
12
12
12
12

11
11
11
4.3
.40

.30

.20

.20

.10

.10

306.70
10.2

30
.10
608

13
2,980

.10

.20

.10

.10

.10

.10

.20

.10
8.1

24

24
22
12
3.7
1.1

.50

.20

.20

.10

.10

.10

.20

.30

.30

.20

.10

.10

.10

.10
0
0

98.50
3.18

24
0

195

0
0
0
1.0
4.0

3.2
2.9
1.4
.50
.30

.60

.40

.20

.10

.40

.20
0
0
0
0

0
0
0
0
0

0
0
0
0
u
0

15.20
.49
4.0

0
30

0
0
0

.90

.3

.3

.3

.3

.3

.3

.2

.0

.1

.1

.0

.9

.4

.2

.2

.1

.8

.5

.4

.2

.2

.2

.2

5 .40
.91
3.3

0
114

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIN
AC-FT

1.1
1.0
.80

1.7
9.4

9.2
8.8
8.4
4.6
.40

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.30

.40

.30

.30

.20

.30

.30

.30

.30

.30

.30

1.65 
9.4
.20
102

.7

.8

.8

.6

.4

.8

.5

.5

.5

.5

.2

.8

.0

.60

.50

.50

.50

.40

.40

.40

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

2.02 
8.8
.20
120

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.5

.0

.0

.0

.0

.5

.0

.0

.0

.5

.0

.5

.0

.0

.0

.0

.5

.0

.0

.0

1.80 
5.0
.10
110

.50

.20

.10
2.0
7.5

8.0
8.0
4.0
1.0
.50

.20

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

1.04 
8.0

0
64

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

   .    
   

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.50

4.5

8.0
8.0
7.0
5.5
2.0

.50

.30

.40

.50

.50

.40

38.10

B.O
0

76

.40

.30

.10
0
0

.10

.20

.30

.30

.40

.40

.40

.40

.30

.30

.30

.30

.20

.20

.10

.10

.10

.10

.20

.20

.20

.20

.20

.20

.20

6.70

.40
0

13

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

3.20

.20

.10
6.4

JUNE

.10

.10
1.8
4.0
9.5

9.5
7.8
6.5
9.0

35

17
9.8
7.B
6.
5.

4.
4.
4.
3.
1.

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
6.
3.

161. 0

5
. 0
3 1

JULY

1.1
.10
.10
.10
.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
3.8
4.5

1.1
.40
.10
.10
.10

39
41
13
6.0
3.9
1.1

116.90

41
.10
232

AUG.

.60
1.1
.20
.10
.10

.10

.10
0
0
0

0
0
0
0
0

0
0
D
0
0

0
0
0
0
0

0
0
0
0
0
0

2.30

1.1
0

4.6

SEPT.

0
0
3.1
6.0
6.3

7.4
12
11
11
10

10
12
16
13
11

8.4
6.7
5.2
4.5
3.6

1.6
1.3
1.1
1.3
1.1

1.0
.80
.80
.60
.50

167.30

16
0

332

HAT YR 1963: TOTAL 695.80 MEAN 1.91 MAX 41 MIN 0 AC-FT 1,380



RED RIVER OP THE NORTH BASIN

5-1005. Herzog Creek near Concrete, N. Dak.--Continued

OISCHARGti IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1963 TO SEPTEMBER 1964

I
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL 
MEAN
MAX
MIN
AC-FT

.50

.50

.50

.60

.60

.60

.60

.50

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.30

.30

.30

.30

.20

.20

.20 

.20

.20

12.20 
.39
.60 
.20
24

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.10

.10

.10 

.10

4.10 
.14
.20 
.10
8.1

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

1.20 
.039
.10

0
2.4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0 
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

0 
0

0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.10
.10

.10
0
0
0
0

0
0
0
0
0
0

0.30 
.010

0
.6

0
0
.10
.10
.20

.20

.20

.20

.50
5.0

20
25
30
18
3.9

1.9
1.0
.70

1.6
9.5

11
9.4
7.8
7.0
8.4

11
9.6
7.9
6.3
6.1

0
402

(IN 0

7.7
7.4
7.6
7.6
7.4

9.8
22
19
9.8
7.9

7.7
7.6
7.6
7.4
7.2

7.1
7.0
7.0
6.8
6.7

6.4
6.3
6.2
6.2
6.2

6.0
6.0
3.7
.50 
.40
.30

.30
449

AC-FT

.30

.10

.10

.10

.10

.10

.10

.10

.40

.20

.20
4.5
.70
.50
.40

.40

.50
2.8

27
39

21
9.5
7.0
5.6
4.9

3.9
2.3
1.6
1.3 
.70

.10
269

1,080

.40

.40

.10

.10

.10

.30

.10

.70
1.6
3.9

1.9
1.1
1.0
.70
.40

.20

.10

.10
2.6

15

5.0
4.2
3.6
3.2
2.8

2.4
2.0
b.O
3.8 
3.6
3.4

15 
.10
138

3.2
3.0
3.0
2. d
2.8

2.8
2.8
3.6
3.6
2.8

2.8
2.8
2.6
2.8
2.8

2.
2.
1.
1.
1.

1.
1.
1.
1.
1.

1.
1.
1.
1. 
1.
2.

1.
140

3.6
2.3
2.8
2.8
2.8

2.8
2.6
2.3
1.9
1.6

1.3
1.1
1.3
1.3
1.6

1.1
1.9
1.6
1.1
1.1

1.3
.60
.30
.20
.20

.70

.30

.20

.10 

.10

.10
86

DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

I
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

.20

.30

.30

.40

.40

.30

.1

.3

.7

.6

.8

.0

.9

.9

.80

.50

.40

.30

.20

.20

.20

.20

.20

.20

.20

.20

119.80
3.86

16
.20
238

.30

.30

.30

.30

.30

.40

.40

.30

.30

.40

.40

.40

.40

.40

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10
     

8.10
.27
.40
.10
16

.10

.10

.10

.10

.10

.10

.20

.30
3.6
1.0

.40

.30

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

8.30
.27
3.6
.10
16

.10

.10

.10

.10

.10

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0.70
.023
.10

0
1.4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
     
    

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.10

4.0
6.4

20

112
108
100
90
80

70
55
46
42
4O

37
36
34
34
31

30
27
24
10
6.4

     

1,042.90
34.8
112

0
2,070

5.9
5.8
5.2
5.2

10

64
41
29
27
19

11
8,9
8.2
7.3
7.1

7.1
7.0
7.0
7.0
7.0

7.0
7.0
7.0
6.9
6.9

6.9
6.9
6.9
6.9

14
22

388.1
12.5

64
5.2
770

20
20
20
20
16

14
8.
5.
4.
4.

4.
3.
3.
3.
3.

3.
3.
3.
4.
4.

4>.
4.
6.
6.
6.

6.
5.
4.
3.
3.

    

225.
7.5

20
3.6
44?

2.8
1.9
1.3
1.1
1.0

1.0
.70
.70

3.2
4.5

4.2
3.9
2.8
.80
.50

.40

.30

.40

.60
4.2

5.8
5.5
4.7
3.9
3.6

2.3
1.9
1.0
1.0
1.0
1.0

68.00
2.19
5.B
.30
135

1.0
1.0
1.0
.80
.40

.20

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

4.60
.15
1.0

0
9.1

SEPT.

0
0
0
0
.10

.10

.10

.10

.10

.10

.10

.60

.80
1.0
1.1

1.3
3.9
2.8
1.9
1.0

1.0
1.8
1.8
1.0
.80

. 0

. 0

. 0

. 0
1.

     

25.50
.85
3.9

0
SI

AC-FT 3,750



RED RIVER OP THE NORTH BASIN

5-1010. Tongue River at Akra, N. Dak.

.  Lat 48°46'40", long 97°42'55", in SE£ see. 11, T.161 H. , R.55 W. , on right bank 0.6 mile 
of Akra and 4.2 miles west of Cavalier.

Drainage area.   162 sq mi.

Records available.  April to June 1950 (in WSP 1137-B) , October 1951 to September 1965.

Gage. --Water-stage recorder. Datum of gage is 920.90 ft above mean sea level, datum of 1929 (levels 
t?y Soil Conservation Service). Prior to July 10, 1954, chain gage ij miles upstream at datum 
20.90 ft lower.

Average discharge.  14 years (1951-65), 17.7 cfs (12,810 acre-ft per year); median of yearly mean 
discharges, 13 cfs (9,400 acre-ft per year).

Extremes .--Maximum and minimum discharges for the water years 1961-65 are contained in the following

Location.  Lat 
eas

year

1961 
1962 
1963 
1964 
1965

Date

Mar. 27 1961 
Apr. 23 1962 
June 12 1963 
June 20 1964 
Apr. 14 1965

Maximum

Discharge 
(cfs)

60 
473 
210 
286 
580

Gage height 
(feet)

a 4.56 
b 7.03 
d 4.57 
f 5.38 

8.10

Date

Aug. 13, 14, 1961 
Sept. 2, 1962 
Mar. 4-21, 1963 

(g) 
Aug. 31, 1965

Minimum

Discharge 
(cfa)

0 
.10 
.10 

h .10
1.0

Gage height 
(feet)

c 0.19 
e .27

.41

7.55 ft Apr. 21, 1962, backwater from ice.
Backwater from ice 

b Maximum gage height for 
c Occurred Oct. 13, 1961. 
d Maximum gage height for year, 6.52 ft Mar. 26, 1963, backwater from ice. 
e Occurred Dec. 4, 1962.
f Maximum gage height for year, 6.33 ft Apr. 4, 1964, backwater from ice. 
g Mar. 5-12, Mar. 15 to Apr. 1, 1964. 
h Minimum daily.

1950-65: Maximum discharge, 11,800 cfs Apr. 18, 1950 (gage height, 48.7 ft, from floodmarks, 
site and datum then in use), from rating curve extended above 1,500 cfs on basis of contracted- 
opening measurement of peak flow; no flow Dec. 1-27, 1952, for part of Aug. 13, 14, 1961.

Flood of Apr. 18, 1950, is the highest known since settlement of the region (about 1860).

Remarks. Records good except those for winter periods, which are fair. Flow regulated by temporary 
retention in ten retarding basins above station, four of which have slow release outlet structures 
to regulate low flow. Retarding basins were completed during period 1955 to 1961 and have a com 
bined capacity of 19,245 acre-ft.

Revisions. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
3
it
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
MAX
MIKI
AC-FT

.70

.60

.60

.70

.70

.70

.70

.70

.70
I.*

.4

.0

.90

.90

.9

.5

.8

.0

.0

.7

.5

.8

.4

.0

.8

.8

.8

.6

.8

.6

.0

4.6
.60
109

5.6
6.0
7.4
4.3
4.4

3.7
6.0
4.8
4.0
3.5

3.0
2.5
2.5
2.0
2.0

2.4
3.0
2.6
2.4
2.2

2.2
2.0
2.0
1.5
3.0

2.0
1.8
1.8
1.8
1.8

_____

7.4
1.5
187

.4

.4

.6

.6

.4

.3

.3

.3

.3

.3

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.6

.2
78

.

.

.
 

.

.

.

.

.
,
B
-

m
.
.
.,

f
.
.
.

.0

.0

.0

.0

.0

.0

.6

.0
84

.80

.80

.80

.60

.60

.60

.50

.50

.80

.60

.80

.80

.80

.60

.60

.60

.60

.60

.60

.60

.60

.80

.80

.80
1.0

1.4
2.0
2.6

     
     
     

2.6
.50
46

3.6
3.6
3.6
3.6
3.8

3.8
3.8
3.6
3.4
3.2

3.2
3.2
3.4
4.2
4.4

4.6
7.0
8.0

10
12

14
28
30
32
34

42
38
36
34
22
18

42
3.2
841

12
12
10
12
8.0

6.5
8.0
9.0

10
12

12
10
9.0
B.5
8.0

8.0
7.5
7.8
8.9
9.1

9.7
13
12
9.5
8.7

7.6
7.6
6.9
6.5
6.2

     

13
6.2
547

.8

.1

.1

.8

.6

.8

.6

.4

.8

.5

.6

.0

.0

.6

.3

.1

.5

.4

.9

.9

.8

.4

.6

.0

.2

.9

.7

.6

.5

.5

.8

.8

.5
42

.6

.7

.7

.7

.7

.70

.60

.50

.50

.40

.40

.40

.40

.40

.30

.30

.40

.50

.50

.50

.60

.70

.70

.70

.70

.70

.80

.80

.60

.50
_-

.73 
1.7
.30
44

1.0
.50
.60
.60
.50

.40

.30

.40

.40

.40

.40

.90

.50

.40

.50

1.0
1.1
.40
.30
.30

.40

.40

.30

.30

.30

.30

.30

.30

.30

.30

.30

.46 
1.1
.30
29

.20

.20

.20
3.0
2.0

.50

.20

.10

.10

.10

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
4.0

.70

.40

.60

.40

.30

.30

.48 
4.0
.10
29

SEPT.

.20

.30

.20

.10

.10

.10

.90

.70

.60

.70

.60

.40

.30

.20

.10

.10

.10

.10

.10

.20

.40

.40

.40

.20

.10

.10

.10

.10

.20

.20

B.30 
.28 
.90
.10
16

AC-FT 2.250



RED RIVER OF THE NORTH BASIN

5-1010. Tongue River at Akra, N. Dak.--Continued

DISCHARGE, IN CUBIC FtET PER SECOND, MATER YtAR OCTOBER 1961 TU SEPTEMBER 1962

1
2
3
it
5

6
7
B
9

10

11
12
13
1*
15

16
17
18

20

21
22
23
24
25

26

28
29
30

MEAN 
MAX 
HIN

.20

.20

.20

.30

.30

3.4
.50
.40
.40
.40

.60

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.50

.50

.50

.50

.50

.60

.51 
3.4

1.
6.
2.'
2.
2.

2.
2.;
2.;
2.
2.

2.
2.
2.
2.
2.

2.
2.
2.

2.

2.
2.
2.
2.
2.

2.0

l.B
1.8
2.0

6.2

2.2
2.2
2.4
2.4
2.B

2.8
2.4
2.2
2.0
2.0

2.0
2.0
2.0
2.0
1.9

1.9
1.9
1.9

1.9

1.8
1.8
1.8
l.a
1.8

1.7

1.7
1.7
1.7

2.8

1.7
1.6
1.6
1.6
1.6

1.6
1.6
1.5
1.5
1.5

1.5
1.4
1.4
1.4
1.3

1.3
1.3
1.2

1.2

1.1
1.1
1.1
1.0
1.0

1.0

.90

.90

.80

1.7

.70

.70

.70

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.50

.50

.50

.50

.50

.50

.50

.50

.50
     
     

.70

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.60

.70

.80

.80

.80

.30

.80

.80

.90

1.0
1.0
1.2
1.2
1.2

1.2
1.2
1.2
1.0
1.0

1.0
2.0

15

300

420
440
462
445
434

393

240
183
155

462

IN .20

45
37
30
21
09

93
85
79
72
65

56
0
6
2
2

5
3
2

86

91
79
79
93
96

83

54
48
78

145

AC-FT

141
113
36
68
56

46
62
103
105
95

124
112
83
71
68

30
86
78

59

53
47
42
37
31

25

16
14
11

141

19,470

9.9
8.7
8.2
8.2
7.4

7.1
9.6

24
85
96

73
59
48
38
28

22
17
14

9.6

8,7
9.6
9.0
8.2
7.1

6.3

6.6
6.3
5.6

96

1,310

3.6
2.8
2.B
4.8

17

44
44
36
29
22

18
15
12
9.6
8.7

6.8
5.8
5.0

3.0

2.1
2.1
2.3
1.7
1.4

1.0

1.2
.70
.40

44

610

.20

.30

.90

.80

.60

.50

.40

.80

.70

.80

2.6
4.8
6.0
6.8
7.6

8.5
8.7
9.3

9.6

10
9.9
9.9

10
12

18

19
17
16

21

442

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
MAX
MIN

OCT.

.8

.7

.5

.4

.1

.1

.0

.2

.9

.9

.5

.5

.5

.5

.5

.5

.5

.4

.4

9 45
71
.0

NOV.

.5

.4

.4

.4

.5

.8

.0

.0

.0

.0

.0
1
1

.8

.0

.0
2
3
2
2

2
6
4
2
1

.2

.5

.5

.2

.1
     

12.8
60

1.1

DEC.

1.1
1.0
.90
.70
.70

.60

.60

.60

.50

.50

.50

.50

.50

.50

.50

.60

.70

.70

.60

.50

.50

.50

.50

.50

.50

.50
1.0
5.0

10
10
5.0

1.51
10

.50

3.0
1.8
1.2
1.1
1.1

1.0
1.0
1.0
.90
.80

.60

.50
1.0
6.0
9.0

8.5
8.0
7.8
7.8
7.6

7.6
7.6
7.6
7.4
7.4

7.4
7.4
7.2
7.2
7.2
7.0

4.86
9.0
.50

.0

.0

.8

.8

.8

.7

.7

.7

.6

.6

.6

.4

.4

.4

.2

.2

.2

.0

.0

.8

.8

.0

.0
1.5
1.0

.80

.60

.50
     
     
     

5.22
7.0
.50

.40

.30

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.50

.60
10

28
30
24
20
22
22

5.16
30
.10

18
10
3.0
3.0
5.0

10
14
15
16
15

15
15
15
15
15

17
16
14
13
12

10
9.3
8.7
8.2
8.2

7.9
7.9
7.9
8.7
8.7

______

11.4
18

3.0

8.7
9.0
8.2
7.4
7.4

7.6
7.9
8.2
8.2
8.5

B.2
8.7
0
1
2

3
2
11
9.
9.

9.
8.
8.
7.
7.

7.
7.
7.
7.
6.8
30

9.50
30

6.B

53
60
67
93

102

91
75
62
72

128

196
200
148
106
79

63
54
51
45
39

32
27
23
22
36

29
22
18
15
14

     

67.4
200
14

11
7.9
5.8
4.0
3.2

2.3
2.3
5.6
9.6
9.9

7.6
5.8
3.8
2.6
3.0

4.3
4.3
3.8
3.6
3.8

4.3
4.0
2.6
1.5
1.2

IB
59

108
99
72
53

17.0
108
1.2

41
33
26
21
17

14
12
10
8.7
7.9

7.1
.8
.3
.0
.6

.6

.0

.8

.3

.2

.8

.3

.9

.9

.4

1.9
2.3
2.3
2.1
2.1
1.9

8.44
41

1.4

t.7
1.7
1.4
1.2
1.2

1.7
1.4
1.7
3.0
4.3

6.0
6.8

11
16
17

17
16
14
13
11

9.6
B.5
7.9
7.9
7.4

6.8
6.6
6.6
6.3
5.6

     

220.3 
7.34

17
1.2

CAL YR 1962: TOTAL 10,387.40 AC-FT 20,600
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5-1010. Tongue River at Akra, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
13
19
20

21
22
23
24
25

26
27
28
29
30

TOTAL 
MEAN 
MAX

AC-FT

3.0
2.6
2.3

2.6
2.6
2.1
1.9
1.5

1.7
1.7
1.5
1.5
1.5

1.7
1.7
1.9
2.3
2.8

5.8
1
4
7
B

7
5
4
3
2

191.5 
6.18 

18

380

7.1
5.8
5.3

4.6
4.0
3.6
3.2
3.0

7.4
14
13
8.6
.90

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30
1.5
3.0
5.0
4.0

3.82

227

DEC.

3.0
2.5
2.4

2.2
2.0
2.5
2.5
2.5

5.0
30
26
22
15

12
10
8.0
6.0
5.5

5.0
4.0
3.8
3.6
3.4

3.2
3.0
2.8
2.6
2.5

6.55

402

JAN.

2.4
2.4
2.3

2.3
.3
.3
.2
.2

.2

.2

.0

.0

.0

.0

.0

.0

.8

.8

.8

.B

.8

.8

.8

.8

.8

.6

.6

.6

2.01

123

1.5
1.5
1.5

1.5
1.4
1.4
1.4
1.4

1.4
1.4
1.4
1.4
1.4

1.4
1.4
1.4
1.4
1.4

1.4
1.4
1.4
1.4
1.4

1.4
1.4
1.4
1.4

     

1.43

82

.80

.20

.10

.10

.10

.10

.10

.10

.10

.10

.20

.20

.10

.10

.10

.10

.10

.10

.10

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.22

APR.

.50 
15

100
90

80
70
57
55
58

67
132
158
132
178

191
204
173
134
111

92
78
54
11
30

44
49
48
44
39

83.2

34
35
42
45

62
102
116
100
78

61
48
39
33
29

26
24
22
21
19

B
7
6
4
2

11
10
9.6
8.9
7.7

35.6

5.4 
4.6
4.2
3.9

3.7
3.9
4.6

13
14

18
101
149
128
101

80
71
74

183
279

272
237
177
121
89

66
50
40
34
28

78.7

22 
19
16
14

13
11
10
9.6

10

11
12
12
11
8.9

8.2
8.0
7.5

11
25

52
52
42
32
24

20
17
15
13
11

17.8

9.4 
8.2
7.0
6.3

5.8
4.4
3.2
3.0
3.2

3.0
2.1
1.9
1.9
3.0

2.8
2.5
2.3
1.9
1.7

3.0
4.2
4.6
4.9
4.4

3.9
3.7
3.7
3.9
7.5

4.38

18 
18
14
11

9.4
7.7
6.5
6.1
5.8

5.1
4.4
4.2
3.5

14

22
18
14
12
10

8.4
8.0

11
7.3
1.0

4.2
4.2

17
22
22

328.8 
11.0 

22

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24  
25

26
27
28
29
30
31 

TOTAL
MEAN 
MAX 
MIN 
AC- FT

21
20
18
16
14

13
12
12
15
19

23
26
27
27
27

26
24
23
22
21

20
19
18
17
17

16
16
15
15
15
15

19.0 
27 
12

1,170

15
15
15
14
14

14
13
13
13
13

13
13
12
12
12

11
11
10
9.0
8.5

8.0
7.5
7.0
6.6
6.4

6.0
5.8
5.6
5.4
5.4

10.5 
15 

5.4 
623

6.3
5.8
6.0
6.5
6.4

6.4
6.2
6.2
6.0
5.8

5.8
5.6
5.5
5.2
5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

4.9
4.9
4.8
4.8
4.8
4.8

6.5 
4.B
333

.8

.8

.8

.B

.8

.8

.8

.8

.8

.8

.8

.7
4.7
4.7
4.7

4.6
4.6
4.6
4.5
4.5

4.5
4.4
4.4
.2
.2

.2

.0

.8

.6

.4

.2

4.8 
3.2
274

3.2
3.1
3.1
3.1
3.0

3.0
3.0
3.0
3.0
2.9

2.9
2.9
2.8
2.8
2.6

2.6
2.4
2.2
2.0
2.0

2.0
1.8
1.8
2.0
2.1

2.2
2.3
 2.6

     
     

3.2 
1.8
144

2.6
2.2
2.3
2.3
2.8

5.0
7.0

10
10
10

10
10
10
10
10

9.0
9.0
8.0
7.5
7.0

6.0
5.0
4.0
2.2
l.B

1.4
1.3
1.3
1.2
1.2
3.0

10 
1.2

.0

.0
1
1
1

12
11
10
12
95

320
548
568
578
575

564
537
497
435
350

232
162
127
108
97

90
108
118
118
110

4.0

IN .10 
UN 1.0

101
90
77
67
68

168
328
340
317
269

197
147
114
93
78

67
59
56
52
48

48
46
43
43
46

52
60
65
63
60
59

43

AC-FT 
AC-FT

65
74
94

109
107

93
80
68
54
43

36
30
26
24
21

19
18
16
13
10

10
8.0
9.0

10
8.5

7.0
10
12
9.0
8.0

7.0

16,160 
25,990

10
8.0
7.0
6.5
6.0

6.0
5.5
5.0
4.2
4.6

4.9
5.0
5.0
4.9
4.9

3.9
3.7
2.8
3.9

11

22
30
31
28
23

19
16
14
11
11
10

2.8

9.4
8.9
8.7
8.7
8.7

7.7
6.8
5.8
5.1
3.7

3.2
3.0
3.2
2.3
1.3

1.2
1.3
2.5
3.0
3.0

3.2
3.5
3.2
3.0
4.4

5.4
11
31
IB
2.1
1.0 

183.3

1.0

1.3
1.9
2.8
6.5
8.7

8.4
7.5
6.3
5.4
4.2

3.5
3.2
3.2
5.8
8.0

9.4
13
15
15
13

12
11
12
13
15

15
16
16
17
21

290.1

1.3
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5-1025. Red River of the North at Emerson, Manitoba 

(International gaging station)

Location. Lat 49°00'30", long 97°13'00", in see.2, T.I, R.2 E., on right bank 1,500 ft downstream 
from Canadian National Railway bridge in Emerson, three-quarters of a mile downstream from inter 
national boundary, 3.6 miles downstream from Pembina River, and at mile 154.3.

Drainage area.--40,200 sq mi, approximately (includes 3,800 sq mi in closed basins).

Records available . March to November 1902 (gage heights only), May 1912 to September 1929 (monthly 
discharge only, published in WSP 1308), October 1929 to September 1965.

Gage.--Water-stage recorder. Datum of gage is 700.00 ft above mean sea level, datum of 1929, by 
geodetic Survey of Canada. Prior to 1912, staff gage at different datum. May 3, 1912, to 
Apr. 10, 1953, chain gage and/or staff gage on Canadian National Railway bridge, 1,500 ft 
upstream. May 3, 1912, to Sept. 30, 1923, at datum 2.55 ft lower than present datum; Oct. 1, 
1923, to Sept. 30, 1925, at datum 1.14 ft lower than present datum; Oct. 1, 1925, to Sept. 30, 
1947, at datum 0.57 ft higher than present datum; and Oct. 1, 1947, to Sept. 30, 1948, at datum 
0.21 ft higher than present datum.

Average discharge. 53 years (1912-65), 2,818 cfs (2,040,000 acre-ft per year); median of yearly 
mean discharges, 2,400 cfs (1,740,000 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 31, 1961 
Apr. 25, 1962 
Apr. 13, 1963 
June 25, 1964 
Apr. 26, 1965

Discharge 
(of a)

4,320 
33,400 
13,800 

b 17,500 
46,200

Gage height 
(feet)

57.26 
81.93 
64.14

85.19

Minimum

Date

Sept. 8, 1961 
Jan. 28, 1962 
Jan. 30, 31, 1963 
Sept. 20, 1964 
Feb. 4-7,20-22

Discharge 
(cfs)

106 
a 158 
a 965 
a 362 
a 875

Gage height 
(feet)

1

Minimum daily, 
b Maximum daily.

1912-65: Maximum discharge, 95,500 cfs May 13, 1950 (gage height, 90.89 ft); minimum observed, 
0.9 cfs Feb. 6-8, 1937 (gage height, 44.00 ft).

Remarks.--Records good except those for winter periods, which are fair. Discharge partially regu- 
lated by reservoirs on tributaries.

Cooperation. This station is one of the international gaging stations maintained by Canada under 
agreement with the United States.

Revisions (water years). WSF 925: 1940. WSP 1388: 1930, 1933, 1949-50.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR UCTOBER 1960 TO SEPTEMBER 1961

1

3 
4
5

6
7

") 
10

11

13 
14

18 
19 
20

22 
23 
24

30 
31

MEAN 
MAX
WIN

374

357 
340

303

299 
303

307 
311 
328

332 
336 
380

417

417

417

520 
550

586

784

559 
572

503 
465 
452

     

784

338

410 
417

303

446 
448

433 
406 
396

344

448

320 
315

370

374 
374

353 
344 
332

374

280 
2BO

328

336

276 
268

2B7 
291

336

353 
349

908

2,120 
2,120

2,150 
2,200

4,290

3,620

2,520

1,620 
1,560

1,590 
1,610

4,260

2 620

2,100

2,160 
2,440

2,860 
2,880

2,880

540

1,090

1,010 
948

830 
803

1,870 
6<fe

488

422

371

426
430

430 
426

562 
368

383

331

287

236 
236

213 
213

205

410 
146

138

130

134 
138

134

187

394 
410

410 
422

446

500 
122

CAL YR 1960: TOTAL 947,064 MEAN 2,588 MAX 30,500 MIN 276 AC-FT 1,878,000
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5-1025. Red River of the North at Emerson, Manitoba Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TU SEPTEMBER 1962

1

3 
4 
5

7

9

11 
12

17 
18 
19
20

21 
22

27 
28

30 
31

MEAN 
MAX

508

451 
430

414

418 
438

842 
1,040

885

621

504 
479

594 
1,080

471

422 
310

359

318 
351

430 
451

483

413

411 
487

387

314 
302

291

281 
279

252 
248

240

205

263 
387

201

190 
182

190

220 
220

228 
228

200

178

198

209 

205

205

178 
182

190

200

224

201

186

371

225

974

15,800

9,340

5,440

23,500

25,700

26,300

648,200

10,500

19,600

12,500

8,060

6,310

4,110

3,310 
3,200

3,060

3,040

4,030

3,780

2,880

2.780

M Expr ed in thousands.

1

3 
4

6
7 
8 
9

10 

12

22 
23 
24

31

MAX 
MIN 
AC- FT

2,450

2,420

2. ZOO

2,200 
150,700

2,300

2,390

1,710 
129,500

1,890

1,480

1,420

1.100 
100,600

1.390

1,080

965

965 
76,640

1*030

1,110

     -

59,620

1,140

1.160

1,380

4,420

93,160

5,720

8,400

6,000

466,900

4.330

3.900

3,580

229,900

6,480

8,630

6,950

445,700

4,050

3.200

2,410

187,500

1,530

1,510

1,210

80,830

SEPT.

1,230

1,360

1,050

1,080

72.160

WAT YR 1963: 7QTAL 1.055,330 MEAN 2.891 MAX 13,700 MIN 965 AC-FT 2,093,000
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5-1025. Red River of the North at Emerson, Manitoba Continued

1
2 
3
>t 
5

6
7

9
10

11
12

14 

16

19

23 
24

26 
27 
28

30 
31

MEAN 

MIN

1,340

1,370 
1,340

1,330

1,320 
1,300

1,290

1,300 

1,340

1,380

1,460 
1,490

1,510 
1,510

1,550 
1,550

1,290

, 00

, 00 
, 60

, 20

70 
70

60

50 

940

870 
850

780

720

700

690 
680

680

680 
680

680

630 

630

700 
700

7ZO

760

680

780

800 

810

810 
800

780

730 
730

720

720 

720

720

730

SO
80 
80 
80

80

_____

780 
720

MAR.

580

750

830

830 
580

830

8.490

15,800

830

8,850

4*830

4,410

3,220 

2,870

2,870

2,720

15,500

2,030

2,069,OOC

8,760

2,170

1,820 

1,640

1,640

1,590

1,430

1,880

970

830 
805 
805

830 

805

830 
830

805

919 
8!>4

699 

866

861 
759

630

425

435 
420 
467

580 
667 
742

982

362

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

2 
3 
4
5

6
7

9 
10

12 
13

18 
19

21

24

Z8

30 
31

MAX 
MIN

2,550

2,430

2,030 
1,950

1,780 
1,720

1,450

1,360

1,240

1,590

2,580

1,700

1,640 
1,640

1,600 
1,550

1,200

1,200

910

l.TOO

920

900 
890

890

905

940

950

930

905

905

910

905

950

880

875

900

900

880

910

905

925

940

990

940

1,000

1,020

1,670

16,000

40.100

41,100

46,100

36,500

28,800

20,400

10,800

8,920

39,700

8.910

12,300

12,900

10,600

6,320

12.900

7,000

6,440

5,070

6,890

3,800

7,000

3,270 
3,180

2,840

2,470

2,060

1,840

1,720

3,520

1,720 
1,800

1,860

1,770

1,810

2,030

2,280

2,680

2,920 
3,190

3,190

HAT YR 1965: TOTAL 2.141,535 MEAN 5,867 MAX 46,100 MIN 875 AC-FT 4,248,000

M Expr in thousands.
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5-1045. Roseau River below South Fork, near Malung, Mlnn.

Location. Lat 48°47'30", long 95°44'40", in SW£ sec.6, T.161 N., R.39 W. , on left bank a quarter 
of a mile downstream from South Pork and ly miles northwest of Malung.

Drainage area. 573 sq mi.

Records available.--October 1946 to September 1965.

Gage.--Water-stage recorder and concrete control. Datum of gage is 1,029.67 ft above mean sea level, 
adjustment of 1912.

Average discharge.--19 years, 135 cfs (97,740 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 25, 1961 
June 12, 1962 
Apr. 9, 1963 
June 14, 1964o 
Apr. 13, 1965

Discharge 
( cfs )

610 
2,500 
1,470 
1,890 
4,660

Gage height 
(feet)

a 8.43 
16.98 
11.86 

d 13.96 
21.90

Minimum

Date

Many days 
Feb. 26-28, 1962 
Sept. 23, 1963 
Oct. 9, 1963 
Feb. 23 to Mar. 2

Discharge 
(cfs)

0 
b 5.1 

1.0 
1.0 

b 2.5

Gage height 
(feet)

4.38 
4.38

a Backwater from ic 
b Minimum daily, 
c About. 
d From floodmarks.

1946-65: Maximum discharge, 4,660 cfs Apr. 13, 1965 (gage height, SI.90 ft); maximum gage 
height, 22.51 ft Apr. 24, 1950; no flow for part of Jan. 15, 195S (caused by construction of con 
crete control), and July 23 to Sept. 8, 1961.

Remarks. Records good except those for periods of shifting-control, periods of indefinite stage- 
discharge relation, and those for winter periods, which are fair. Undetermined amount of natural 
diversion bypasses the gaging station through overflow channel 0.8 mile upstream and returns to 
river 0.5 mile downstream. Overflow begins at stage of about 13.0 ft, discharge 1,800 cfs.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1

3
it
5

6
7
8
9

10

11
12
13
14
15 

16

18 
19
20

21
22
23
24
25

26

28
29
30

MEAN
MAX
MIN

.SO

.80

.80

.80

.90

.90

.90
1.0
1.0

1.1
1.3
2.1
2.4
2.6

3.0 
3.1
3.2

3.2
3.2
3.1
3.1
4.7

3.2

3.1
3.2
4.1

2.31
4.7
.80

4.4

4.4
4.2
4.4

3.9
3.7
3.4
3.1
2.8

2.8
3.0
3.2
3.4
3.6

3.6 
3.7
3.9

4.1
3.9
3.9
3.9
4.2

4.4

4.1
3.9
3.6

3.78
4.4
2.8

3.4

3.2
3.2
3.8

4.0
4.2
4.2
4.4
4.4

4.4
4.4
4.6
4.8
5.0

5-0 
4.8
4.8

4.8
4.8
4.8
4.8
4.8

4.8

4.
4. >
4.

4.4
5.0
3.2

4.6

4.4
4.4
4.4

4.6
4.6
4.8
4.8
4.B

4.6
4.6
4.6
4.4
4.4

4.2
4.0
4.0

3.8
3.6
3.4
3.0
2.8

2.6

2.6
2.5
2.4

3.90
4.8
2.3

2.3

2.2
2.2
2.2

2.2
2.2
2.4
2.4
2.4

2.4
2.4
2.4
2.4
2.4

2.6
2.8
3.0

3.2
3.4
3.6
3.8
4.0

4.2

4.2
     
     

2.81
4.2
2.2

4.4

4.6
4.4
4.6

4.8
4.8
5.0
5.0
5.2

5.2
5.2
5.4
5.4
5.4

5.8 
6.0
6.2

6.8
100
280
400
580

550

232
265
211

105
580
4.4

113

120
95
70

56
61
60
58
58

45
49
50
54
27 

32

66 
116
211

308
350
354
328
292

258

215
211
191

142
354
27

174

134
122
113

109
116
162
158
155

152
144
139
124
122 

113

88 
84
32

74
66
56
51
45

40

36
34
33

98.2
174
30

30

35
28
23

20
18
14
11
10

10
B.5
6.4
5.4
4.6

4.8

3.9 
2.8
2.1

1.6
1.2
.70
.50
.40

.50

.50

.50

.40

9.41
35

.40

.40

.30

.30

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10 

.10

.10 

.10 

.10

.20

.10

.10
0
0
0

0

0
0
0

.11

.40
0

0

0
0
0

0
0
0
0
0

0
0
0
0
0

0
0 
0 
0
0

0
0
0
0
0

0

0
0
0

0 
0
0
0

0

0
0
0

0
0
0
.50

2.0

5.0
12
40
45
50 

60
75 
70 
65
60

65
70
85
95
85

80

75
70
68

1,252.50 
41.8

95
0

CAL YR 1960: TOTAL 25t292.70 MEAN 69.1 MAX 960 WIN .60 AC-FT 50,170
MAT YR 1961: TOTAL 12,608.70 MEAN 34.3 MAX 580 MIN 0 AC-FT 25,010

Note. Shifting-control method used Oct. 1 to Nov. 29. Stage-discharge relation Indefinite July 25 to Sept. 30.



RED RIVER OF THE NORTH BASIN

5-1045. Roseau River below South Fork, near Malung, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2 
j 
4 
5

6
7
a
9 

10

11
12 
13 
14 
15

16 
17 
lit 
19 
20

21 
22 
23 
24 
25

26
7 
8 
9 
0 
1

ME N 
MA 
HIN

67 
61 
53 
51 
48

40 
40 
37 
36 
36

38 
39 
58 
74 
78

74 
72 
72

58 

42
37 
34

31
28 
27

27 
27

48.6 
78 
27

27 
27 
23 
22 
25

28 
40 
33 
30 
32

29 
29 
30 
31 
32

32 
31 
26

30 

25
23 
25

29
28 
24

22

28.1 
40 
22

20 
20 
19 
19 
18

17 
15 
14 
13 
12

11 
11 
11 
11 
11

10 
9.9 
9.6

9.3
9.3

9.3 
9.6

9.6

9.3
9.0

12.1 
20 

9.0

9.0 
9.0 
9.0 
9.0 
9.0

9.0 
9.0 
8.8 
8.5 
8.5

8.5 
8.5 
8.5

8.5

8.5 
8.3 
8.0

8.0 
7.8

7.8 
7.8

7.4

T.O 
6.8

8.22 
9.0 
6.8

6.6 
6.8 
6.3 
6.8 
6.8

6.8 
6.8 
6.8 
6.8 
6.8

6.8 
6.6 
6.6

6.6

6.6 
6.4 
6.2

5.6 
5.5

5.3 
5.3

5.1 
5.1

     

6.23 
6.8 
5.1

5.3 
5.3 
5.6 
5.6 
5.6

5.6

5.6 
5.6 
5.6

5.8 
6.0 
6.2

6.2

6.2 
6.2 
6.2

7.1 
7.3

7.8
8.0

8.3 
8.5

9.0 
9.0

6.68 
9.0 
5.3

9.6 
10 
11 
20 
25

40 
70 

105 
150 
200

250 
300 
280

400 
600 
,400

,650 
,600

1,350 
1,190

678

463

626 
1,820 

9.6

418 
380 
332 
301 
252

195

282

340 
372

758 
820 
924

1,180 
1,190

1,520 
1,820

1,510

1,060

813 
1,980 

193

JUNE

1,100 
1,120 
1,050 
930 
786

547

1,280

2,180 
2,460

914 
830 
750

410 
380

332 
301

184

133

815 
2,460 

133

JULY

113 
96 
85 
78 
72

09

58

52 
48

31 
28 
26

20 
20

25 
37

38

39

45

47.5 
113
20

AUG.

40 
38 
36 
37 

986

2,000

1,130

896 
730

356 
305 
263

204

179 
158

156 
158

146

114

107

498 
2,000 

36

SbPT.

90 
83 
78 
89 

109

103

201

271 
301

218 
187 
164

128

114 
109 
96 
80 
70

70

56

45

139 
324 
45

HAT YR 1962: TOTAL 92,864.6 MEAN 254 MAX 2,460 MIN 5.1 AC-FT 184,200

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2 
3

5

6
7 
8
9 

10

11
12 
13 
14 
15

16 
17
IB 
19 
20

21
22 
23

25 

26

28 
29
30

MAX 
MIN

44 
43 
40

36

35 
33

37

34 
36 
35

32

33

34

33

32
30 
30

44
30

29 
29 
29

26

29 
30

37

40 
46 
49

62

42

52 

44

50 
66 
85

85 
25

96 
96 

100

58

48 
45

37

28 
25 
22

IT

 16

15

14

12 
11
10

100 
10

9.5 
9.5 
9.5

9.0

9.0 
9.0

7.0

6.0 
5.5 
5.5

4.0

3.6

3.4 

3.2

3.0 
3.0 
3.0

9.5
3.0

3.0 
3.0 
2.B

2.7

2.7 
2.T

2.7

2.B 
2.7 
2.7

3.0

3.0

3.0 

3.0

2.8

3.0 
2.7

3.0 
3.0 
2.B

3.0

3.0 
3.0

3.1

3.2
3.2 
3.4

3.5

20

100 

250

300 
280 
180

2.8

160 
180 
400

800

1,100 
1,120

1,440

808 
600 
463

500

297

234 

221

210 
201 
201

160

195 
187 
171

142

131 
124

114

142 
164
198

432

488

391 

332

252 
227
207

114

184 
328 
453

425

364 
297

252

340 
320 
286

23B

207

161 

193

320 
278 
224

161

82,290

176 
137 
111

81

67
61

39

45 
49 
42

40 

39

46
50

50 

46

45 
45 
42

36

78 
87 
87

51

40 
32
28

20

17 
15
12

11

15 

12

8.5 
9.0

6.6 

5.6

4.9 
4.5 
4.7

87 
4.3

SEPT.

4.0 
3.8 
4.0

3.0

2.4 
1.9 
1.8
1.8 
4.2

.0

.0 

.5 

.4 

.5

1.4
1.3
1.4 
1.3 
1.2

1.2
1.1 
3.0

4.5 

3.7

2.6
2.2 
2.0

6.0 
1.1



RED RIVER OP THE NORTH BASIN

5-1045. Roseau River below South Fork,near Malung, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTUBER 1963 TO SEPTEMBER 1964

1
2

4 
5

6
7 
it

10

12 
13 
14

16 
17
18 
19

22 
23
24 
25

7 
8 
9 
0

ME N 
HA 
MIN

1.3

1.2 
l.Z 
1.1

2.1

2.3 
1.4 
1.2

1.2

2.0

3.1

6.8 
13

ZO 
18 
15 
14

1.1

8*5

13

13 
11 
10

8.8

5.8 
5.8 
6.0

5.6

5.1

5.3

4.3 
4.0

4.0 
4.0 
4.2 
4.2

4.0

3.6

3.6 
3.8 
3.8

3.6

3.2
3.0 
3.0

3.0

2. d

2.5

2.4 
2.6

2.3 
2.8 
2.8 
2.8

2.4

0.2 X

3.6

3.6 
3.8 
3.8

4.0

3.8 
3.8 
4.0

4.0

4.3

4.3

4.3 
4.3

4.3 
4.3 
4.3 
4.3

3.0

4.3

4.2 
4.2 
4.0

3.8

3.6 
3.4 
3.4

3.4

3.2

3.0 
3.0
2.8 
2.8

2.5 
2.5 
2.5

2.5

2.4

Z.4 
Z.4 
2.4

2.4

2.4 
2.6 
2.6

3.0

3.5

3.6 
3.8
3.8 
4.5

3.8 
3.8 
3.8 
4.0

Z.4

,850 f

5.0

5.5
6.0 
7.0

120

.100 
,400 
,500

,ZJO

868

547 
552
522 
491

356 
324 
328 
380

4.2

IN 1.1

399 
407

395 
439

491 
527 
547

5ZO

407 
344 
309

245

ZZ1 
Z56

297 
259

201

151 
131 
116 
101

90

AC-FT

80 
69

53
51

49 
49 
51

626

,400 
,600 
,850

,480

,110 
,260

,390 
,370

,110

750 
600 
456 
332

49

117,500

274 
250

190 
160

130 
100 
72

56

53 
48 
42

30

87 
51

32 
49

32

24
20 
18 
16

15

14 
25

166 
151

124 
113 
94

59

46 
41 
38

32

27 
25

19
19

20

20 
22 
37 
45

51.2 

14

SEPT.

48 
53

87 
81

R3 
83 
78

58

59 
53 
50

42

42 
18

37 
39

120

485 
644 
T08 
794

142 
794 
36

Note. No gage-height record June 12-15.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2 
3
4 
5

6

8 
9 

10

11 
12 
13

15

17 
18 
IS 
20

21

24
25

26 
27 
28 
29 
30 
31

MEAN 
MAX 
MIN

872 
860 
776 
706 
668

642

487 
410

356 
317 
286

221

215 
184 
166 
151

139

114
105

101 
94 
96 

109 
92 
74

872 
74

70 
207 
297 
263 
238

204

146 
128

122 
139 
182

193

156 
90 
50 
54

59

43 
39

34 
30 
29 
25 
23

29T
23

Z
0 
9 
B 
7

7

5 
5

5
4 
4

3

12 
11
11 
10

10

9.1 
8.9

8.6 
B.4 
8.2 
8.1 
7.9 
7.7

22

7.5 
7.3 
7.1
7.0 
6.8

6.2 
6.0

5.9 
5.8 
5.7

5.5

5.4 
5.3 
5.2 
5.2

5.1

5.0 
4.9

4.B 
4.6 
4.5 
4.3 
4.1 
4.0

7.5

3.9
3.9 
3.8 
3.8 
3.7

3.5 
3.5

3.5 
3.4 
3.3

3.3

3.1
3.0 
2.B 
2.7

2.6

2.5 
2.5

2.5 
2.5 
2.5

3.9

2.5 
2.5 
2.6 
2.6 
2.6

2.8 
2.8

2.9 
3.0 
3.0

3.0

2.9 
2.9 
2.9 
2.8

2.8

2.7 
2.7

2.6 
2.6 
2.6 
2.6 
2.6 
2.6

3.0

2.6 
2.7
2.8 
3.0 
3.2

6.0 
200

1,500 
3,740 
4,600

3,590

2,810 
2,330 
1,920 
1,640

1,420

874 
736

624 
530 
428 
324 
259

IN 2.5

218 
215 
218 
238 
533

1,090 
944

846 
810 
758

577

533 
543 
552
540

520 
484

407 
384

356 
328 
309 
297 
282 
274

AC-FT

274 
274 
290 
442 
520

560

928 
908

830 
680 
504

278

ISO 
152 
125 
105

104
108

78 
56

46 
58 

236 
290 
241

172,800

198 
278 
320 
286 
218

174

100 
83

69 
66 
137

204

224 
187 
182 
198

234 
193

137 
107

89 
76 
61 
51 
44 
41

40 
36 
32 
28 
27

24

18 
15 
14

12 
11
9.0

19

10 
8.3 
6.8 
5.3

4.7 
4.3

3.2 
4.6

4.5 
3.2 
3.4 
3.8 
4.3 
4.2

3.8 
3.8 
3.4 
8.9 

16

18

IB 
20 
18

17
14 
13

22

78 
89 

101 
96

81 
67

89 
124

148 
158 
146 
154 
215

1,864.9



RED RIVER OF THE NORTH BASIN

5-1060. Sprague Creek near Sprague, Manitoba 

(International gaging station)

Location. Lat 48°59'33", long 95°39'43", in NE-J see.34, T.164 N. , R.39 W. , on left bank half a mile 
south of international boundary, 3J- miles south of Sprague, Manitoba, 8 miles upstream from mouth, 
and 14 miles northeast of Roseau, Minn.

Drainage area.--169 sq mi. Prior to October 1958, 151 sq mi; change due to construction of drainage 
ditch within basin.

Records available . September 1928 to September 1965 (winter records incomplete prior to 1941). 
Monthly discharge only for some periods, published in WSP 1308. Prior to September 1951, pub 
lished as Mud Creek near Sprague.

Gage.--Water-stage recorder and concrete control. Datum of gage is 1,038.4 ft above mean sea level, 
adjustment of 1928 by Geodetic Survey of Canada. Prior to Mar. 15, 1929, staff gage at same site 
and datum.

Average discharge.--26 years (1928-29, 1940-65), 58.7 cfs (42,500 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 24, 1961 
May 25, 1962 
Apr. 10, 1963 
June 19, 1964 
May 7, 1965

Discharge 
(cfs)

115 
862 
705 
465 

1,250

Gage height 
(feet)

a 5.71 
11.42 
10.60 
9.23 

13.02

Minimum

Date

Aug. 8 to Sept. 1 
Jan. 30 to Feb. 3 
Jan. 31 to Feb. 2 
Feb. 25 to Mar. 6 
Feb. 2, 1965

Discharge 
(cfs)

0 
0 

d .10 
d .10 

d 1.0

Gage height 
(feet)

b 1.56 
c 1.84

a Backwater from Ice. 
b Occurred Aug. 17, 1961. 
c Occurred Dec. 7, 1961. 
d Minimum dally.

1928-65: Maximum discharge, 2,070 cfs Sept. 1, 1942 (gage height, 15.31 ft), from rating 
curve extended above 960 cfs; no flow at times in some years.

Remarks. Records good except those for winter periods, which are poor.

Cooperation.--This station is maintained by the United States under agreement with Canada.

Revisions (water years). WSP 1055; 1944. WSP 1308 : 1931 (Y).

DISCHARGE, IN CUBIC FEET PER SECUNO, WATER YfcAR OCTOBfcR 1960 TU SEPTEMBER 1961

1
2
3
4
5

6
7
3
9

10

11
12
13
1*
15

16
17
18
19

21
2Z
23
24
25

26
27
28
29
30

MEAN 
MAX
HIN

1.8
1.8
1.6
1.7
5.3

2.1
1.9
1.8
1.8
1.7

1.7
3.2
3.6
2.8
2.8

3.2
2.8
2.5
2.6

3.0
4.5
5.7
6.1

* 5.9

5.3
5.7
5.3
5.1

13

28
1.6

28
2T
24
23
21

21
21
20
18
17

14
13
13
13
13

14
12
12
12

10
8.4
8.4
8.4
7.6

7.4
6.6
5.5
4.9
4.8

28
4.8

* .6
.9
.4
.2
.0

.0

.0

.0

.B

.6

.2
  .0
.8
.8
.8

.8

.6

.6

.6

.2

.2

.0

.0

.0

.0

.0

.9

.9

.8

4.6
1.8

.8

.6

.5

.4

.4

.5

.5

.5

.5

.5

.4

.4

.4

.4

.3

.3

.4

.3

.2

.0

.0

.0

.9

.9

.9

.8

.8

* .8

1.8
.8

0.6
.8
.8
.7
.7

.8

.8

.9

.0

.1

.2

.3

.4

.4

.5

.5

.5

.6

.6

.7

.8

.9* :9

.9

.9

.9

.9

     

1.9
.7

1.9
1.9
1.9
1.9
1.9

2.0
2.0
2.0
2.0
2.0

2.1
2.1
2.1
2.2
2.2

2.6
3.4
2.5
2.5

15
20

* 40

80
90

100
35

* 3°
* 35

25

100
1.9

20
17
16
17
15

* 14

14
15
17
18

17
* 16

16
16
16

18
20
34
4T

65
68
61
57

* 55

56
61
68
73
68

73
14

2
7
4
4
4

8
0
7
9
7

5
3
0
8
5

1
8
4
0

6
3
0
8
4

1
8
6
4
3

9
2

23
* 26

31
28
23

22
21
17
15
14

12
11
9.6
7.9
7.4

6.3
5.3
4.9
3.7

3.1
2.6
3.3
3.1
1.8

1.4
1.1

* 1.0
.9
.9

31
.9

0.8
.
.
.

.

.

.
,
 

. ;

.
1.
1.

1.
.'

2.
 

.
2.
2. .
1.

u
.
f

2.7
.1

0.3
.2
.1
.8

1.1

.3

.1
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0
0
0

0
0
0

* 0

0

1.1
0

SEPT.

0
.
.

 

,

.
1.
2.
2.
1.
1.
1.

.

.

.

3.
3.
2.
2.
1.

1.
1.

* .'

 

3.

CALENDAR YEAR 1960: MAX 696 MIN 1.4 MEAN 41.5 AC-FT 30,150
WATER YEAR 1960-61: MAX 100 MIN 0 MEAN 11.8 AC-FT 8,530

i Apr



RED RIVER OF THE NORTH BASIN

5-1060. Sprague Creek near Sprague, Manitoba Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1

3
4
5

6
7
8
9

10

12
13
14

16
17
IB
19
20 

21

23 
24

26
27
28
29

MAX 
MIN

0.9

.9
1.1
1.3

1.2
1.1
1.3
1.6
1.6

3.4 
3.2
4.0

3.6
3.6
3.2
3.1
2.9 

2.9

2.6 
2.7

2.8
2.9
2.9
2.9

4.3
0.9

* 3.1

3.3
3.4
3.2

2.8
2.9
2.6
2.6
2.8

3.1
3.1
Z.9

2.8
2.5
Z.4
2.4
2.3 

2.1

2.2 
2.6

2.0
1.6
1.5

* 1.5

3.4 
1.0

0.9

.0

.0

.0

.0

.0

.9

.8

.8

.5 

.7

.8

.2

.5

.8

.8

.6 

.6

.4 

.5

.3

.2

.0

.6

1.8
.5

0.6

* .9

1.0
1.0

1.0
.9
.9
.8
.8

.7 

.6

.6

.5

.4

.4

.3

.3 

.2

.2 

.2

.1

.1

.1

.1

1.0
0

0

0
.1
.1

.1

.1

.1

.2

.2

.2 

.3

.3

.4

.5

.5

.5

.5 

.6

.6 

.6

.7
* .7

.7
______

.7 
0

0. I 4.0

.

.
 

.

.

.
'

 

.

»_
.
.8

1.5

4.0

3.5
3.5
4.0

5.0
5.5
6.0
6.0

10

15 
15
15

20
40
80

* 20
80

40 
36

34
26
15
05

220

* 101

83
84
80

73
67
66

* 69
95

117 
117
179

287
328
332
345
442

791

712
563

* 448
370

843

390

294
258
227

201
183
201
345
416

258 
206
167

201
307
283
227
191

172

126
* 94

72
59

416

39

28
27
26

24
24
56
94

107

81 
T8
54

31
28
25
23
23

62

63
53
48
44

107 
23

* 30

26
30
71

403
369
257
184
130

121 
99
74

50
44
39
77
94

428

248
184
147
116

428 
26

68

66
63
54

46
42
43
63
75

61
50
41

34
39
35
31
26

23

21
22
21
20

75 
20

CALENDAR YEAR 1961: MAX 100 MIN 0 MEAN 10.5 AC-PT 7,620
WATER YEAR 1961-62: MAX 843 MIN 0 MEAN 69.9 AC-PT 50,610

Discharge measurement or observation of no flow made on this day. 
Note. Stage-discharge relation affected by ice Dec. 1 to Mar. 5, Mar. 20 to Apr. 1.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
23
29
30
31

MEAN 
MAX
MIN

20
19
18
18
17

17
18
18
20
21

21
20
20
23
20

2O
19

20
24

IT
16
17
15
15

16
16
16
16
16 

* 16

18.3

15

16
16
16
15
16

16
19
21
23
23

25
25
2T
27
26

24
21

20
21

22
20
17
14
13

13
* 15

22
34
35

20. 8

13

3
3
3
2
2

1
1
1

.0

.0

.0

.0

.0

.0

.0

.0

.5

.0

.0

* .4
.4
.2
.0
.5

.2

.0

.8

.6

.4

.2

9.05

1.2

1.2
1.2
1.2
1.0
1.0

1.0
1.0
1.0
.8
.a

.B

.8

.8

.8

.8

.6

.6

.6

.4

.4

.4

.3

.3

.3

.3

.2

.2

.2

.2
* .1

0.64

.1

0.1
.1
.2
.2
.3

.3

.4

.4-

.4

.4-

.6

.6

.6

.6

.8

.8

.8

.8
1.0

.0

.0

.0

.0

.2

* .2
.2
.2

     

0.68

0.1

1.2
1.2
1.2
1.2
1.2

1.4
1.4
1.4
1.6
1.6

* 1.6
1.6
1.6
1.8
1.8

2.0
2.0

3.0
4.0

4.0
10
30
50
60

70
80

* 60

60
60
70

19.0

1.2

70
80
80
76

100

200
300
496
592
690

* 606
462
356
290
257

278
376

340
316

278
245
210

* 189
177

165
154
143
141
133

272

70

124
116
106
97
90

87
94

121
124
117

109
103
166
249
245

232
222

215
218

218
202
184
164
148

133
127
123

* 113
101
100

150

87

166
238
245
256
264

247
210
174
153
153

157
146
156
160
151

136
120

105
97

87
80
73

174
261

319
255
182
128
97

170

73

77
65
54
46
40

34
30
25
22

* 17

17
16
14
12
9.7

18
40

26
21

22
17
12
6.4
6.6

9.1
12
12
12
<J.4

* 8.8

23.9

6.4

8.2
9.1
6.9
5.0
4.5

4.0
3.2
2.6
2.7
2.8

2.7
2.1
1.8
1.6
1.5

2.1
2.5 
2.4
2.0
1.7

1.7
1.7
1.7
1.7
1.7

1.4
* Z.O

1.3
1.4
1.2
2.2

2.82 
9.1
1.2

1.5
.7

1.0
.7
.5

.6

.6

.5

.5

.5

.6

.9

.6

.7

.9

2.2
.7
.6 
.6
.6

1.2
.9
.5
.6
.7

* .7

.7
1.2
1.3
1.2

0.82
2.2
.5

CALENDAR YEAH 1962: MAX 843 MIN 0 MEAN 73.4 AC-FT 53,160
WATER YEAR 1962-63: MAX 690 MIN 0.1 MEAN 57.2 AC-PT 41,410

* Discharge measurement or observation of no flow made on this day.



278 RED RIVER OF THE NORTH BASIN

5-1060. Sprague Creek near Sprague, Manitoba Continued

DISCHARGE! IN CUBIC FEET PER SECOND, MATER YEAR OCTU8ER 1963 TO SEPTEMBER 196*

1
2
3

5

6

8
9
10

11
12
13
14
15

16
17
IS
19
20

21
22
23

25

26
27
28
29
30

TOTAL

MAX
MIN

1.0
.9
.8

.9

.9

1.2
1.1
1.8

1.2
1.6
4.0
.5
.4

.7

.9
1.0
1.0
1.0

1.1
.9

1.2

1.6

1.4
1.5
1.1
.8

1.1

36.8

4.0
.It

1.1
1.2
1.1

1.3

1.6

1.3
1.3
1.4

1.4
1.5
1.4
1.4
1.5

1.5
1.5
1.7
1.5
1.5

1.5
1.4
1.3

1.3

« l - 3
* 1.3

1.3
1.3
1.3

41.1

1.7
1.1

1.2
1.1
1.1

1.0

1.0

1.0
.9
.9

.9

.a

.7

.7

.7

.7

.7

.6

.6
* .6

.6

.6

.6

.6

.5

.5

.5

.5

.5

23.3

1.2
.5

0.4
.5
.5

.4

.4

.4

.4

.4

.3

.3

.i

.2

.2

.2

.2

.2

.2

.2

.2

.2
  .2

.2

  .2
* .2

.2

.2

.2

8.8

.5

.2

0 .
.

* !
.

m

..
,  

.

.-

m

.

.,. 
8.

0.

.

1

.

.

,
.
.
.
-

.

.8

1.0

.1

.2

.2

.2
* .2

16.3

1.3
.1

1.5
2.0
2.5

4.0

5.0

7.0
* 8.3
10

20
60
120
135
150

* 140
120
90
80
77

T8
76

* 69

65

61
59
83

161
* 162

162
1.5

161
152
143

189

190

231
233
235

216
196
176
160
141

124
109
130
159
148

139
lib
95

71

61
52
47
40
36

238
32

28
26

* 24

24

19

20
45
54

53
194
248
220

* 187

142
115
155
380
445

389
351
324

252

215
178
133
100
T6

445
18

60
49
40

27

27

34
* 43

68

68
47
33
27
20

16
70

112
72

120

133
140
136

72

55
44
38
36

* 30

140
16

22
22
19

12

9.1

6.1
5.0
5.0

4.2
4.0
4.0
3.4
2.8

2.7
2.4
2.9
2.4
1.9

1.9
2.2
4.0

6.1

* 6.2
6.6
6.9
8.8

17

33
1.9

SEPT.

42
57
63

39

31

22
19
17

14
13
14
10
7.4

7.9
8.8

10
7.7
8.5

8.2
8.2

39

83

138
323
364
335

* 3O4

364
7.4

CALENDAR YEAR 1963: MAX 690 MIN 0.1 MEAN 53.* AC-IT 38,680
WATER YEAR 1963-6*: MAX 445 MIN 0.1 MEAN 41.7 AC-PT 30,300

* Discharge measurement or observation of no flow made on this day

OISCHARGEt IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8 
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN 
MAX 
MIN

OCT.

278
297
287
266
247

220 
202
189 
169
153

141
131
120
109
98

90
83
74
67
64

61
56
53
50
48

46
45

* 46
42
39
38 

3,809
123

38

NOV.

39
41
41
43
39

36 
37
33 
33
35

38
44
47
45
45

45
37
32
25
15

10
7.0
5.0

* 3.7
5.0

4.4
4.1
4.2
4.2
4.3

801.9

3.7

DEC.

4.1
4.0
3.6
3.3
3.1

2.9 
2.8
2.8 
2.8
2.8

2.8
2.7
2.6
2.5
2.5

2.4
2.3
2.2
2.1
2.0

2.0
1.9
l.B
1.8
1.8

1.8
1.8
1.8

* 1.8
1.8
1.8

1.8

JAN.

1.8
1.8
1.8
1.8
1.9

1.° 
1.9
1.9 
1.9
1.8

1.8
1.7
1.7
1.6
1.6

1.6
1.5
1.5
1.5
1.4

1.4
1.4
1.4
1.4

* 1.4

1.3
1.3
1.2
1.1
1.1
1.1

1.1

FEB.

.1

.0

.1

.1

.1

.1 

.2

.2 

.2

.2

.2

.3

.3

.3

.3

.3

.3

.3

.4

.5

.5

.4

.4
* .2

.1

.1

.2

.4
    
     

  0

MAR.

1.4
1.4
1.4
1.4
1.4

1.5 
1.5
1.6 
1.7
1.7

1.8
1.8
1.8
1.8
1.8

1.8
1.8
1.8
1.8
1.8

1.8
1.8
1.8
1.9
1.9

2.0
2.0
2.1
2.2
2.4
2.7

1.4

APR.

3.1
4.0
6.0

10
15

20 
30

80
150

250
450

* 830
1,090
1,200

1,060
* 912

771
626
519

477
428
371
339
309

283
256
238

* 216
198

3.1

MAY

184
192
204
187
320

903

839
768

688
581
490
414
353

306
276
269
258
236

234
234
214
213

* 232

218
204
199
190
182
16B

168

JUNE

153
158
281
283
241

299

344
288

245
203
171
145
123

104
91
78
68
66

66
73
70
63
55

50
87

262
* 182

153

50

JULY

162
424
584
610
598

458

192
149

118
134
187
162
132

114
153
250
221
172

* 145
128
111
91
77

62
53
44
39
43
50

39

AUG.

52
49
44
37
30

28

18
15

13
12
12
11
9.4

8.2
11
8.8
7.7
6.2

4.8
4.5
4.0
3.9
4.6

* 4.8
6.9

12
10
12
13

3.9 
993

SEPT.

14
12
10
31

111

101 
97
81 
72
66

59
54
49
51
83

87
109
120
105
89

76
73
120
148
148

141
120
111

* 110
198

BB.2

10 
5,250

CALENDAR YEAH 1964: MAX 445 MIN 0.1 MEAN 54.3 AC-FT 39,400
WATKR YEAR 1964-65: MAX 1,200 MIN 1.0 MEAN 117 AC-PT 84,470

* Discharge measurement or observation of no flow made on this day.



RED RIVER OF THE NORTH BASIN

5-1065. Roseau River at Roseau Lake, Minn.

;ream bridge 
istream from

Location.  Lat 48°54'22", long 95°49'55", in SW£sw£ sec.28, T.163 N. , R.40 W., on upst: 
piling on left bank at Roseau Lake 3j miles upstream from Pine Creek, 3| miles down 
Sprague Creek, and 7 miles northwest of Roseau.

Records available.--November 1939 to September 1965 (incomplete).

Gage.--Staff gage read once daily. Datum of gage is 1,018.59 ft above mean sea level, adjustment 
of 1928 by Geodetic Survey of Canada. Gage readings have been reduced to elevations above mean 
sea level.

Extremes.--Maximum and minimum elevations, in feet, for the water years 1961-65 are contained in the 
following table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 
June 
Apr. 
June 
Apr.

12, 
24, 
20,

1961.. .................
1962... ................
13, 1963... ............
25, 1964.. ............. 
21, 1965.. .............

Elevation

1,028 
1,032 
1,030 
1,031 
1.035

43 
92

78 
83

Minimum observed

Date

Aug.

Sept 
Oct. 
Aug.

30, 
30, 
21, 
1, 

23,

1961 
1961 
1963 
2, 1 
1965

363.... .............

Elevation

1,019.97 
1,021.29 
1,020.28 
1,020.64 
1.020.95

1939-65: Maximum elevation observed. 1,036.86 ft May 13. 1950; minimum observed, 1,019.75 ft 
Aug. 16, 1941.

Flood in July 1919 reached an elevation of about 1,034 ft.

ELEVATION, IN FEET, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIN

OCT.

20.69
20.73
20.75
20.77
20.77

20.81
20.85
20.83
20.81
20.85

20.85
20.87
20.99
21.09
21.15

21.07
21.07
21.05
21.01
20.99

20.99
21.07
21.19
21.21
21.17

21.13
21.07
21.01
20.95
20.99
21.39

21.39
20.69

NOV.

     

_
-

DEC.

-

JAN.

_
-

FEB.

_____
     
     

-

MAR.

_
_
_
_
-

_
_
_
_
-

.
_
_
_
-

.
_
_
_
-

_
_

24.21
27.28
28.40

28.37
27.99
27.34
26.72
26.33
25.91

_
-

APR.

25.38
25.25
25.03
24.48
23.62

23.18
22.92
22.93
22.60
22.49

22.21
22.13
22.06
22.03
22.10

22.20
22.09
22.19
22.93
23.93

24.81
25.41
25.58
25.47
25.14

24.92
24.68
24.52
24.44
24.37
     

25.58
22.03

MAY

24.16
23.87
23.62
23.43
23.24

23.17
23.27
23.58
23.89
23.89

23.81
23.74
23.65
23.57
23.46

23.32
23.11
22.92
22.74
22.60

22.49
22.39
22.29
22.18
22.09

21.94
21.78
21.69
21.61
21.55
21.49

24.16
21.49

JUNE

21.49
21.69
21.61
21.57
21.52

21.33
21.23
21.09
21.01
20.89

20.79
20.75
20.71
20.63
20.59

20.57
20.53
20.55
20.57
20.57

20.55
20.55
20.53
20.53
20.53

20.51
20.45
20.41
20.37
20.31

------

21.69
20.31

JULY

20.31
20.29
20.23
20.37
20.43

20.41
20.35
20.33
20.27
20.25

20.19
20.21
20.27
20.27
20.29

20.39
20.37
20.37
20.41
20.45

20.45
20.45
20.47
20.57
20.65

20.67
20.75
20.67
20.65
20.63
20.57

20.75
20.19

AUG.

20.51
20.47
20.45
20.43
20.41

20.39
20.37
20.37
20.35
20.33

20.31
20.27
20.23
20.19
20.17

20.13
20.11
20.09
20.01
20.05

20.03
20.03
20.01
19.99
19.99

19.99
19.99
19.99
19.99
19.97
19.99

20.51
19.97

SEPT.

19.99
20.05
20.19
20.29
20.45

20.59
20.69
20.81
20.83
20.89

20.93
20.95
21.17
21.63
21.91

21.97
22.01
22.35
22.37
22.27

22.17
22.11
22.25
22.73
23.05

22.97
22.82
22.63
22.43
22.35

______

23.05
19.99

Note. Add 1,000 ft to obtain elevation above



280 RED RIVER OF THE NORTH BASIN

5-1065. Roseau River at Roseau Lake, Mirin.--Continued

ELEVATION, IN FEET, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIN

OCT.

22.21
22.17
22.09
21.99
21.91

21.83
21.77
21.69
21.65
21.61

21.61
21.75
21.81
21.95
22.23

22.37
22.35
22.29
22.27
22.23

22.21
22.09
21.99
21.85
21.69

21.59
21.47
21.37
21 35
21J29
21.29

22.37
21.29

NOV.

21.29

_
~

DEC.

.
-

JAN.

_
"

FEB.

_
-

MAR.

_
-

APR.

22.76
22.76
22.78
22.78
22.78

22.74
22.74
23.06
23.96
25.42

25.96
26.36
26.84
26.86
26.86

27.32
27.86
29.26
30.84
31.36

31.06
31.26
31.36
31.45
31.44

31.38
31.28
31.14
30.90
30.66

31.45
22.74

MAY

30.44
30.19
29.94
29.66
29.32

29.04
28.66
28.44
27.96
27.82

27.74
27.66
27.56
27.60
27.86

28.38
28.74
29.00
29. 3O
29.76

30.06
30.30
30.66
31.14
31.50

31.84
32.04
32.16
32 . 18

32 . 18

32.18
27.56

JUNE

32.18
32.16
32.12
32.04
31.92

31.74
31.56
31.40
31.38
31.56

32.10
32.44
32.74
32.84
32.80

32.84
32.92
32.88
32.80
32.70

32.54
32.36
32.20
32.00
31.76

31.52
31.26
30.90
30.66
30.22

32.92
SO. 22

JULY

29.84
29.50
29.12
28.72
28.26

27.76
27.26
27.02
26.68
26.18

25.66
25.18
24.76
24.38
23.86

23.44
22.98
22.62
22.10
21.90

21.76
21.62
21.76
22.16
22.56

23.20
22.62
22.54

22 .26
'

29.84
21.62

AUG.

22.00
21.90
22.76
22.88
23.18

30.04
30.76
31.04
31.16
31.16

31.14
31.14
31.10
30.84
30.64

30.36
30.06
29.76
29.44
29.14

28.76
28.50
28.46
28.38
28.22

27.92
27.54
27.14
26.60

25!50

31.16
21.90

SEPT.

25.08
24.66
24.46
24.26
24.06

23.90
23.78
23.68
23.80
24.14

24.78
25.10
25.24
25.22
24.96

24.56
24.20
23.86
23.46
23.16

22.86
22.66
22.46
22.36
22.25

22.18
22.08
21.98

2l!?4

25.24
21.74

Note. Add 1,000 ft to obtain elevation above mean sea level.

ELEVATION, IN FEET, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIN

OCT.

21.74
21.72
21.70
21.66
21.64

21.62
21.56
21.52
21.54
21.56

21.62
21.64
21.60
21.60
21.62

21.66
21.68
21.76
21.66
21.56

21.58
21.60
21.62
21.66
21.66

21.64
21.62
21.65
21.65
21.61
21.60

21.74
21.52

NOV.

______

_
-

DEC.

_
-

JAN.

_
-

FEB.

___ __
______

_
-

MAR.

_
_
_
_
-

_
_
_
_
-

_
_
_
_
-

_
_
_
_
-

_
_
.

24.08
25.64

27.63
27.51
27.22
27.07
26.41
25.75 ,

_
-

APR.

25.46
25.09
25.01
25.12
26.38

28.72
29.62
29.90
30.00
30.62

30.89
30.97
30.95
30.82
30.67

30.53
30.51
30.42
30.31
30.20

30.03
29.81
29.60
29.29
29.00

28.60
28.31
27.92
27.61
27.26

______

30.97
25.01

MAY

26.87
26.47
26.13
25.75
25.40

25.06
24.86
24.81
24.76
24.68

24.55
24.43
24.61
25.26
25.72

25.83
25.91
26.03
26.33
26.63

26.89
27.01
26.99
26.74
26.53

26.32
26.10
25.84
25.59
25.31
25.07

27.01
24.43

JUNE

25.22
25.93
26.74
26.98
26.94

26.74
26.43
26.20
26.03
26.26

26.40
26.48
26.50
26.51
26.44

26.26
26.00
25.72
25.53
25.47

25.39
25.22
25.11
25.88
27.31

28.10
28.23
28.05
27.80
27.57

______

28.23
25.11

JULY

27.31
26.90
26.36
25.80
25.28

24.76
24.26
23.87
23.51
23.17

22.84
22.56
22.27
22.15
21.94

21.82
21.85
21.93
21.98
21.90

21.99
21.97
21.87
21.78
21.73

21.71
21.81
21.83
21.82
21.80
21.81

27.31
21.71

AUG.

22.01
22.13
22.13
22.00
21.83

21.63
21.50
21.32
21.17
21.07

20.97
20.92
20.86
20.82
20.79

20.78
20.74
20.80
20.80
20.80

20.78
20.74
20.72
20.70
20.66

20.57
20.56
20.52
20.50
20.46
20.44

22.13
20.44

SEPT.

20.44
20.44
20.42
20.40
20.36

20.34
20.32
20.32
20.30
20.30

20.30
20.30
20.32
20.32
20.32

20.32
20.30
20.30
20.30
20.30

20.28
20.30
20.30
20.32
20.36

20.42
20.46
20.60
20.62
20.64

     

20.64
20.28

Note. Add 1,000 ft to obtain elevation above mean sea level.



RED RIVER OP THE NORTH BASIN

5-1065. Roseau River at Roseau Lake, Minn.--Continued

ELEVATION, IN FEET, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

MAX
MIN

OCT.

20.64
20.64
20.66
20.68
20.66

20.66
20.66
20.66
20.68
20.68

20.68
20.68
20.72
20.78
20.82

20.84
20.84
20.86
20.86
20.88

20.92
21.10
21.22
21.28
21.32

21.36
21.38
21.42
21.42
21.36
21.28

21.42
20.64

NOV.

_
"

DEC.

.
"

JAN.

_
"

FEB.

_
-

MAR.

_
-

APR.

_
_
_
_

21.74

21.74
21.76
21.85
21.98
22.60

25.64
28.42
28.72
28.92
29.12

30.30
30.00
29.71
29.68
29.60

29.44
29.28
29.18
28.99
28.82

28.59
28.30
28.03
28.04
28 .02

_
-

MAY

27.96
27.87
27.78
27.75
27.80

27.92
28.08
28.12
28.28
28.30

28.22
28.12
27.98
27.73
27.46

27.06
26.74
26.62
26.66
26.72

26.66
26.48
26.16
25.82
25.42

25.02
24.62
24.24
23.88
23.44
22.92

28.30
22.92

JUNE

22.52
22.31
22.14
22.04
21.95

21.76
21.74
21.82
22.74
24.88

27.60
28.94
29.96
30.20
30.42

30.48
30.49
30.52
30.92
31.24

31.46
31.59
31.73
31.77
31.76

31.66
31.50
31.28
30.96
30.66

31.77
21.74

JULY

30.32
29.92
29.48
29.02
28.42

27.76
27.08
26.48
25.92
25.48

25.02
24.62
24.02
23.68
23.26

23.00
23.52
24.43
24.33
23.96

23.72
23.68
24.06
23.82
23.22

22.62
22.19
22.04
21.88
21.74
21.58

30.32
21.58

AUG.

21.48
21.52
21.92
22.84
23.06

22.92
22.58
22.33
22.14
22.02

21.76
21.60
21.40
21.34
21.34

21.38
21.28
21.18
21.14
21.08

21.04
21.04
21.04
21.10
21.16

21.12
21.08
21.10
21.08
21.54
21.74

23.06
21.04

SEPT.

21.94
22.14
22.26
22.46
22.40

22.30
22.14
22.10
22.02
21.94

21.88
21.74
21.72
21.68
21.66

21.60
21.54
21.50
21.40
21.50

21.50
21.52
21.64
22.14
22.86

23.86
26.40
28.10
28.30
28.29

28.30
21.40

Note. Add 1,000 ft to obtain elevation

ELEVATION, IN FEET, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIN

OCT.

28.30
28.64
28.68
28.62
28.62

28.60
28.58
28.50
28.40
28.22

28.00
27.78
27.52
27.16
26.80

26.44
26.12
25.84
25.44
25.12

24.82
24.56
24.34
24.16
23.94

23.64
23.34
23.02
23.02
23.00
22.82

28.68
' 22.82

NOV.

     

_
-

DEC.

_
-

JAN.

_
"

FEB.

_ _ _ _
______

_
-

MAR.

_
-

APR.

23.03
23.03
23.05
23.05
23.09

23.15
23.19
23.25
23.43
24.53

30.09
31.67
32.47
33.17
34.05

34.65
35.05
35.43
35.77
35.83

35.83
35.67
35.55
35.45
35.35

35.15
35.01
34.65
34.35
34.15

-_-__-

35.83
23.03

MAY

33.95
33.75
33.55
33.35
33.15

33.21
33.35
33.51
33.55
33.59

33.55
33.53
33.43
33.37
33.27

33.07
32.87
32.69
32.51
32.33

32.15
31.95
31.71
31.42
31.25

31.01
30.79
30.51
30.23
29.99
29.73

33.95
29.73

JUNE

29.45
29.19
29.13
29.09
29.09

29.11
1 29.49

29.77
29.93
29.99

29.99
29.93
29.75
29.53
29.23

28.93
28.53
28.09
27.57
26.97

26.35
25.77
25.33
24.81
24.35

23.87
23.77
24.69
26.37
26.31
     

29.99
23.77

JULY

25.93
26.87
27.65
27.79
27.71

27.53
27.33
26.95
26.45
25.85

25.29
24.85
25.05
25.55
25.69

25.41
25.19
25.67
25.93
25.73

25.85
25.85
25.63
25.01
24.33

23.65
23.09
22.65
22.35
22.17
22.17

27.79
22.17

AUG.

22.21
2-. 15
22.03
21.85
21.75

22.35
22.17
21.89
21.65
21.55

21.31
21.23
21.15
21.11
21.07

21.15
21.29
21.27
21.19
21.09

21.03
21.03
20.95
21.09
21.19

21.25
21.33
21.39
21.41
21.45
21.47

22.35
20.95

SEPT.

21.47
21.47
21.41
21.53
22.63

23.05
23.03
22.85
22.63
22.55

22.41
22.29
22.27
22.25
22.83

23.25
23.73
24.27
24.41
24.23

23.97
23.71
23.91
24.33
24.71

25.01
25.05
24.95
24.85
25.75

______

25.75
21.41

Note. Add 1,000 ft to obtain elevation above mean sea level.



RED RIVER OP THE NORTH BASIN

5-1075. Roseau River at Ross, Minn.

location. Lat 48°54'37", long 95°55'18", in SE£ sec.27, T.163 N., R.41 W., on left bank 300 ft down- 
stream from highway bridge, a quarter of a mile north of Ross, and 2.3 miles downstream from Pine 
f!T»ppk.Creek.

Drainage area.   1,220 sq mi, approximately. 

Records available. --July 1928 to September 1965.

adjustment of 1928Gage .   Water-stage recorder. Datum of gage is 1,018.44 ft above mean sea level, adjustment 
~t>y Geodetic Survey of Canada. Prior to Mar. 13, 1929, staff gage at same site and datum.

Average discharge. --37 years, 238 cfs (172,300 acre-ft per year).

Extremes . --Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 25, 1961 
June 17, 1962 
Apr. 13, 1963 
June 25, 1964 
Apr. 20, 1965

Discharge 
(cfs)

570 
2,120 
1,550 
1,770 
3,780

Gage height 
(feet)

a 8.91 
13.86 
11.51 
12.37 
16.50

Minimum

Date

Aug. 29, 30, 1961 
Feb. 26 to Mar. 3 
Sept. 27, 1963 
Oct. 17, 18, 1963 
Mar. 20-22, 1965

Discharge 
(cfs)

0 
b 5.4 

2.0 
b 2.2 
b 7.5

Qage height 
(feet)

0.33

Backwater from ice. 
b Minimum daily.

1928-65: Maximum discharge, 6,560 cfs May 12, 1950 (gage height, 18.25 ft); no flow Aug. 29, 
30, 1961.

Maximum stage known, about 19 ft in 1896. Other outstanding floods reached the following 
stages (from information by local residents): flood in July 1919, 17.5 ft; flood in 1927, about 
16 ft.

Remarks. Records good except those for winter periods, which are fair. High flow regulated by
natural storage in Roseau Lake. Records of chemical analyses for the water years 1962-63 are pub 
lished in reports of the Geological Survey.

Revisions (water years). WSP 1055: 1945. WSP 1175: Drainage area. WSP 1308: 1936(M). WSP 1508: 
194B-49(P).

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1

MAX
MIN

1

1
1

.0 

.1

.4

.0

.4

^7
.3
.4
.7
.8

.7

.8

.8

.4

.7

.1

.4

.0
,5
.0

.9

.8

.4

18
18
21

28
1.0

39
38
36
34

34
35
38
36
36

36
34
32
32
32

32
30
28
28
26

26
24
24
24

22
20
16
12
14

39
12

14
13
12
12

12
12
12
13
13

13
12
12
12
13

13
12
12
12
12

12
12
11
11

11
10
9.7
9.4
9.4

15
9.4

9.
9.
9.
9.

9.
9.
9.
9.
9.

9 .
9.
9.
9.
9-

9.
9.
9.
9.
9-

9-
8.
a.
8.

6.
6.
6.
5.
5.

9.
5.

.0

.0

.8

.8

.8

.8

.A

.fl

.0

.0

.0

.4

.6

.0

.0

. 2

.2

.4

.6

.0

.2

.6

.8

7.8
8.0
8.0

     
_____

8.0
4.8

a
a
8
8

9
9
9
9

10

1
2
2
2
2

2
3
3
4
5

a
6

1 0
4 0

560
520
460
405
390

560
8.4

20
10
80
40

04
7fl
80
5?
42

18
11
07
05
92

00
08
14
71
63

69
46
73
59

9?
67
*9

3*0
344

473
92

272
242
221
205

197
206
231
270
271

262
256
248
234
219

210
194
173
155
144

136
130
123
112

96
89
B3
79
74

300
71

8
a
a
i

.9

.

.

.
 

.(

.

.<
 

8
1.

.90 

.50

.40

.40
1.4

1.4
.70
.40
.30
.30

.30

.60

.40

.20

.30

.40

.30

.50

.60

.90

1.3
1.4
1.6
2.3

4.4
5.8
5.2
3.6
3.0

5.8
.20

3.0 
2.2
1.8
2.0
1.3

1.3
1.4
1.3
1.4
1.4

1.3
.60
.40
.90
.70

.60

.70

.70

.70

.50

.50

.30

.20

.10

.10

.10

.10
0
0

3.0
0

1
\
4
6

7
7
9
9
9

8
8
9

11

13
12

40 
3
4
6
7

4
4
2
6
1

.9

110
98
92

136
.40



RED RIVER OP THE NORTH BASIN

5-1075. Roseau River at Ross, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTUBER 1961 TO SEPTEMBER 1962

1
2
3 
4

7
a
9 

10

12 
13

15

17 
18

20 

21

23 
24

26 
27

29 
30

TOTAL
MEAN 
MAX 
MIN
AC-FT

WAT YR

86 
80
75 
74

54 
50
47 
45

51 
56

84

89 
88

86 

84

72 
67

48

36

89

3,880

37 
39
37 
36

34 
40
48 
48

48 
46

44

42 
42

36 

34

32 
31

28

48

2,260

26

26 
26

20 
18
16 
14

12 
12

10

9.8 
9.6

9.4 

9.2

9.2 
9.2

9.2

9.2

9.2 
9.2

9.2 
9.2
9.2 
9.0

9.0 
9.0

8.8

a. 
a.

a.

8.

7.8

7.1

7.0

7.0 
7.0

.8 

.8

.8 

.8

.2 
6.4

6.4

6.4 
6.2

6.2 

6.0

5.8
s.s

_____

MAX 2

5.4

5.4 
5.6

5.6 
5.6
5.6
5.8

6.0 
6.4

7.0

7.4 
7.6

8.0 

8.2

8.4 
8.8

14

,110 f

20

22

40 
50

100 
200

280

380

460 
620

1,000 

1,160

1,420

i.'^o

IN 5.4

1,390

1,170

947

811 
776

738

888 
949

1,120 

1.180

1,380

AC-FT

1,830

1,700

1,710

1,890

2,110
2,090

2,030 

1,990

1,880

325,900

978

710

529

408

184 
150

98 

90

92

89

180

1,140

1,440

1,510

1.280 
1,210

1,060 

987

915

1.510 
102

286

244

281

375

281 
248

188 

162

136

98

84

390 
77

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1

3 
4
5

6

a
9

12 
13

15 

16

18 
19
20

21
22 
23
24
25 

26

28 
29

31

HE AN 
MAX

74

70 
66 
67

63

56 
56

62 
61

61

67 
66 
62

60 
65

64 

63

63
64

64

63.5

63

64 
64 
62

62

69 
72

84 
89

92

85 
85 
85

85 
85

80 

80

85 
95

80.2

120

130 
125
130

125

90 
85

45

28

28 
28

24

22

20
20

18

16

16 
15 
15

15

14 
14

10

7.0

5.5 
5.0

4.5

4.5

4.0 
4.0

4.0

4.0

4.0 
4.0 
4.0

4.0

4.0
4.0

4.0

4.0

4.0 
4.0

4.0

4.0

4.0

_____

MAR.

4.0

4.0 
4.0 
4.0

4.0

4.0 
4.0

4.6

5.4

5.8 
6.0

15

300

380 
400

370

360 
440 
580

1,280

1,520

1,500

1,410 
1.370

1,240

1,050

899 
840

574
522 
468

376

330

502

589 
632

683

602

525 
485

420

648 
690 
690

568

624

629

473 
455

403

836

848 
808

587 
504 
430

218

136

89

80

88 
86 
87

89 
86 
81

76

80 
80

74

86

91 
87 
76

40

26

22 
20

20

19
20 
20

19
IB 
17 
14

13

10 
8.4

8.2

33.5

SEPT.

8.0

7.6 
7.2
6.9

6.7

5.2
4.9

4.4 
4.5
4.5 
4.7

4.2

.5

.4 

.4

.8

.4 

.8

.8

.0 

.7

.8 

.8

4.61 
8.0



RED RIVER OP THE NORTH BASIN

5-1075. Roseau River at Ross , Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TU SEPTEMBER 196*

1 
1
1
1 
1

1 
1 
1 
1

2 
2 
2 
2

26

28 
29 
30 
31

MEAN 
MAX 
MIN
AC- FT

3.8 
3.5 
3.0 
2.8 
2.7

2.4 
2.3 
2.4 
2.4 
2.6

3.2 
3.5
4.0 
5.0 
6.0

4.0 
2.2 
2.2 
2.4 
2.6

2.8 
3.0 
3.5 
4.0

8.0

26 
25 
22 
19

399

17 
15 
3 
2
1

1 
3 
6
7 
6

4 
3 
1 
0 
9.5

9. 
9.
a. 
a.
8. 

8.
a.
8.0 
8.0

7.8

7.8 
7.8 
7.8

639

7.B 
7.8 
7.6 
7.6 
7.4

7.2 
7.2 
7.0 
7.0 
6.8

6.6 
6.4 
6.2 
6.0 
6.0

5.8 
5.8 
5.6 
5.6 
5.6

i.6

5.4 
5.4

5.4

5.4 
5.4 
5.4 
5.6

382

.6

.6 

.6
-a
.8

.0 

.0 

.0 

.0 

.2

.2 

.4 
,4 
.4 
.4

.4 

.4 

.4 

.4 

.4

.4

.6 

.6

.6

.6 

.6 

.4 

.4

386

6.4 
6.4 
6.2 
6.2 
6.2

6.2 
6.2 
6.2 
6.0 
6.0

5.8 
5.8 
5.8 
5.6 
5.4

5.2 
5.0 
5.0 
4.8 
4.6

4.4

4.2 
4.2

4.2

4.2 
4.2

303

.8 

.8 

.8

.0 

.0

.0 

.0 

.0 

.0 

.0

.0

.0 

.0

.0

.0

.1 

.1

5.4 
5.6 
5.8 
6.0 
6.2

6.5 
7.0 
8.0 

15
30

200 
450 
500 
510 
540

750 
850 
900 

1 100 
1 200

1 210

1 140 
1 100

1,010

907 
901 
897

883

857 
848 
854

867 
381 
917 
927

929 
917
883

789

728 
669 
630 
645 
655

647 
621

522

418

317 
278 
230

179

112
102 
90

84 
84 
82 

141

776 
,020 
,150

,250

,320 
,380 
,440 
,500 
,580

,650 
,700

,760

,750

,660 
,590 
,520

62

1,230 
1,110 

987

846 
709 
600 
520

404 
345 
290

214

182 
235 
345 
321 
257

258 
258

281

164

108 
94 
85 
73

453 

73

103 
182 
202

187 
159 
141 
121

86 
78 
70

56

54 
49 
44 
40 
36

32 
31

34 
38

40

40 
41 
64 
87

76.8 

31

27 
39 
37

27 
19 
10 
04

90 
86 
86 
86 
81

75 
72 
69 
68 
68

66 
64

111 
158

230

861 
899 
913

197

64

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4 
5

6
7

9 
10

1
2 
3
4
5

6 
7

9 
0

1

4

26

30 
31

MAX 
MIN

931 
967
979 
977 
981

987 
989

959

891 

800

674

619 
573

468 
423

388

305 

243

184 
172

989

160 
173
284 
362 
358

333
300

246

202 

248

291

280 
256

175 
165

150

78 

58

51

362

47 
45
41 
37
34

32

32 

33

29 
28

25 
25

24

23 

22

22 
22

47

21 
21
21 
21 
21

20

19 

19

18 
18

18 
17

17

16 

16

15 
15

21

15 
14
14 
14 
13

13

12 

12

12
12

11 
11

11

10 

9.5

i^z:

15

9.5 
9.5
9.0 
9.0 
9.0

9.0

9.0

9.0 
9.0 
9.5

9.2 
8.8

8.0 
7.5

7.5 
7.5

8.0 
8.2

8.8

13 
14

14

16 
17

18

75

350
800

,:-.

3,070

2.620

2,530

2 280 
2 250

2 210

2 400 

2,370

1,580

1,340 
1,280

1,220

1,120 
1.110

1,120

1,280 

1,290

310 
304

624 
618

608

867 
852

323

534

406

488 
498

444

238 
86

21
06 
08

117

83 
79

116

87

58

48 
42

33 
30

42

22

16

17
19

25 
26 
27

SEPT.

28 
28

38 
68

84 
100 
114
116 
116

114
110

128 
160

194
250

299

240

355

386 
393

367 
512
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5-1080. Roseau River near Badger, Minn.

Location. Lat 48°54'42", long 96°00'24", in SW£ sec.30, T.163 N., R.41 W., on right bank 100 ft 
upstream from highway bridge and 9 miles north of Badger.

Records available. August 1928 to September 1965 (incomplete).

Gage.--Water-stage recorder. Datum of gage is 1,016.90 ft above mean sea level, adjustment of 1928 
Toy Geodetic Survey of Canada. Gage.readings have been reduced to elevations above mean sea level.

Extremes.--Maximum and minimum elevations, in feet, for the water years 1961-65 are contained in the 
following table:

Water
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 
June 
Apr. 
June 
Apr.

26, 
17, 
13, 
25,

1961.......... .........
1962. ..................
1963.. .................
1964. .................. 
1965.......... .........

Elevation

1 
1 
1 
1 
1

,026 
,029 
,027 
,028 
031

00 
89 
80 
52 
73

Minimum recorded

Date

Aug. 
Nov. 
Sept 
Oct. 
AUK.

30, 
2, 

27,
4, 

25

1961....................

1963.. .................. 
1965.... ................

Elevation

1,017.42 
1,018.76 
1,017.56 
1,017.57 
1.018.06

1928-65: Maximum elevation, 1,032.65 ft May 13, 1950; minimum recorded, 1,017.42 ft Aug. 30, 
1961.

Maximum elevation known, about 1,034 ft in 1896.

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7 
8
9

10

11
12
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIH

OCT.

17.83
17.77
17.68
17.66
17.66

17.63 
17.63 
17.63
17.63
17.62

17.61
17.59
17.60
17.62
17.74

17.86
17.86
17.87
17.83
17.78

17.77
17.78
17.83
17.93

_
-
_
_
_
-

-

NOV.

     

-

DEC.

-

JAN.

-

FEB.

___ __ .
     

-

MAR.

_
_
_
_
~

|
_
-

.
_
_
_
-

_
_
_
_
-

19.23
20.90
24.24
25.60

25.95
25.76

_
24.83
24.55
24.35

-

APR.

_
23.63
23.44
22.65
21.91

20.95 
20.95
20.68
20.50

20.13
19.98
19.94
19.87
19.82

19.85
19.98
19.98
20.67
21.64

22.46
23.10
23.33
23.28
23.07

22.82
22.63
22.48
22.40
22.33

______

23.63
19 .82

MAY

22.13
21.90
21.66
21.45
21.27

21.24 
21.47
21.83
21.87

21.80
21.76
21.70
21.58
21.45

21.35
21.18
20.98
20.77
20.62

20.51
20.40
20.31
20.16
20.00

19.85
19.70
19.54
19.43
19.34
19.26

22.13
19.26

JUNE

19.30
19.45
19.45
19.50
19.42

19.12 
18.98
18.80
18.68

18.58
18.48
18.38
18.28
18.18

18.13
18.10
18.07
18.04
18.02

17.98
17.96
17.96
17.96
17.96

.97

.97

.96

.95

.94
______

19.50

JULY

17.94
17.92
17.89
17.87
17.89

17.91 
17.88
17.84
17.82

17.82
17.86
17.86
17.82
17.79

17.77
17.75
17.75
17.75
17.75

17.77
17.82
17.87
17.88
17.89

17.93
18.02
18.11
18.11
18.05
18.00

18.11

AUO.

17.98
17.96
17.92
17.92
17.87

17.80 
17.77
17.76
17.76

17.75
17.71
17.69
17.66
17.64

17.62
17.60
17.58
17.56
17.55

17.53
17.52
17.50
17.49
17.49

17.47
17.46
17.45
17.44
17.44
17.47

17.98

SEPT.

17.48
17.50
17.51
17.49
17.53

17.72 
17.84
17.90
17.89

17.92
17.93
18.09
18.73
19.28

19.49
19.59
19.84
19.99
19.93

19.79
19.69
19.71
20.16
20.61

20.68
20.56
20.37
20.15
20.00

______

20.68
17.48

Note. Add 1,000 ft to obtain elevation above mean sea level.
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5-1080. Roseau River near Badger, Minn.--Continued

MEAN ELEVATION, IH FEET, WATER YEAH OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

MAX
MIN

OCT.

19.87
19.78
19.70
19.60
19.51

19.42
19.35
19.25
19.19
19.13

19.17
19.19
19.24
19.33
19.63

19.86
19.91
19.88
19.82
19.79

19.77
19.68
19.57
19.44
19.29

19.16
19.04
18.96

in n/~18 .ob
18 .84

19.91
18.84

NOV.

18.80
18.78
18.85

_
-

_
_
_
_
-

.
^
_
_
-

_
_
_
_
-

.
_
_
_
-

_
_
-

-

.
-

DEC.

.
-

JAN.

_
-

FEB.

_
-

MAR.

_
-

APR.

_
_
_
-

20.32

20.44
20.76
21.33
22.22
23.43

24.20
_

24.60
_
-

_
_
_
_
-

_
_
_

28.23
28.36

28.34
28.29
28.19 
28.02
27.79

_
-

MAY

27.59
27.36
27.13
26.89
26.60

26.33
26.08
25.80
25.52
25.36

25.25
25.17
25.11
25.15
25.28

25.56
25.76
25.98
26.32
26.65

26.83
27.11
27.64
27.93
28.18

28.44
28.66
28.84

j: *Xr

?Q'T?'

29.12
25.11

JUNE

29.09
29.05
29.01
29.98
28.91

28.80
28.65
28.56
28.48
28.79

29.14
29.28
29.40
29.47
29.56

29.76
29.87
29.82
29.74
29.66

29.55
29.39
29.24
29.09
28.91

28.69
28.44
28.16 
28 .11
27 .63

29.87
27.63

JULY

27.33
27.02
26.73
26.41
26.05

25.69
25.41
25.24
24.91
24.47

24.29
23.68
23.30
22.89
22.44

21.88
21.39
21.47
20.46
20.14

19.97
19.92
19.98
20.35
20.72

20.89
20.89
20.82 
20.70
20.60
20.49

27.33
19.92

AUO.

20.35
20.23
20.72
21.28
22.13

26.23
26.92
27.17
27.53
27.83

28.01
28.08
28.06
27.95
27.82

27.63
27.42
27.18
26.93
26.72

26.45
26.23
26.15
26.08
25.95

25.72
25.43
25.10 
24.72
24.26
23.83

28.08
20.23

SEPT.

23.43
23.05
22.76
22.53
22.36

22.25
22.09
21.96
22.07
22.33

22.81
23.12
23.26
23.27
23.06

22.77
22.45
22.14
21.78
21.47

21.16
20.92
20.77
20.61
20.45

20.32
20.22
20.14 
19.98
19 .81

23.43
19.81

Note. Add 1,000 ft to obtain elevation above sea level.

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIN

OCT.

19.73
19.68
19.65
19.60
19.58

19.53
19.48
19.44
19.42
19.44

19.51
19.52
19.48

- 19.45
19.45

19.49
19.48
19.52
19.56

'19.46

19.46
19.43
19.43
19.45
19.41

19.38
19.38
19.38
19.38
19.39

-

19.73
19.38

NOV.

     

_
"

DEC.

_
"

JAN.

_
"

FEB.

-_-__-
    
    

_
"

MAR.

_
_
_
_
-

_
_
_
_
-

_
_
_
-
-

.
_
_
_
-

_
_
_
_
-

_
_

25.25
25.25
24.90
24.20

_
"

APR.

23.40
23.02
23.15
23.56
24.19

25.54
26.51
27.01
27.12
27.29

27.52
27.71
27.79
27.77
27.65

27.59
27.53
27.44
27.36
27.24

27.13
27.00
26.81
26.60
26.37

26.12
25.83
25.53
25.27
24.97

------

27.79
23.02

MAY

24.64
24.31
24.01
23.70
23.38

23.06
22.83
22.70
22.68
22.61

22.48
22.35
22.42
22.93
23.37

23.52
23.58
23.67
23.86
24.08

24.30
24.40
24.39
24.28
24.14

23.98
23.80
23.59
23.36
23.13
22.94

24.64
22.35

JUNE

22.96
23.46
24.12
24.40
24.42

24.33
24.14
23.95
23.87
23.97

24.11
24.18
24.21
24.24
24.21

24.06
23.85
23.58
23.34
23.20

23.24
23.13
22.89
23.74
24.93

25.49
25.60
25.50
25.30
25.13
     

25.60
22.89

JULY

24.94
24.65
24.23
23.75
23.27

22.80
22.37
21.97
21.61
21.25

20.93
20.70
20.35
20.07
19.87

19.69
19.68
19.81
19.64
19.69

19.75
19.74
19.67
19.58
19.47

19.48
19.55
19.57
19.54
19.49
19.47

24.94
19.47

AUO.

19.67
19.99
20.10
20.07
19.88

19.63
19.38
19.17
18.98
18.83

18.71
18.63
18.55
18.48
18.43

18.41
18.38
18.37
18.39
18.41

IB. 40
18.35
18.29
18.20
18.13

18.11
18.10
18.16
18.05
17.99
17.94

20.10
17.94

SEPT.

17.92
17.90
17.87
17.86
17.82

17.80
17.77
17.72
17.70
17.68

17.66
17.65
17.63
17.63
17.64

17.62
17.61
17.62
17.63
17.63

17.61
17.59
17.58
17.57
17.58

17.58
17.56
17.58
17.61
17.60

17.92
17.56

Note. Add 1,000 ft to obtain elevation above mean sea level.
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5-1080. Roseau River near Badger, Minn. Continued

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

MAX
MIN

OCT.

17.62
17.64
17.58
17.57
17.58

17.58
17.59
17.60
17.62
17.62

17.61
17.59
17.58
17.61
17.68

17.69
17.65
17.61
17.61
17.59

17.59
17.62
17.76
17.91
17.86

17.89
18.26
18.44
18.39
18 .35

~

18.44
17.57

NOV.

_
~

DEC.

_
-

JAN.

_
-

FEB.

_
-

MAR.

_
-

APR.

_
_
_
_
-

.
_
_
_

20.04

22.86
25.66
26.07
26.11
26.17

26.82
26.64
26.57
26.65
26.69

26.65
26.52
26.39
26.24
26.09

25.92
25.70
25.50
25.44
25 .41

.
-

MAY

25.39
25.74
25.25
25.23
25.22

25.28
25.35
25.50
25.54
25.58

25.59
25.53
25.40
25.22
25.01

_
_
_
_
-

_
_
_
_
-

_
_
-
-
-

.
-

JUNE

_
20.18
20.04
19.87
19.68

19.53
19.52
19.49
20.22
22.35

24.62
25.88
26.42
26.56
26.74

26.99
27.21
27.42
27.73
27.94

28.13
28.27
28.38
28.46
28.48

28.48
28.43
28.24
28.04
27.80

28.48
19.49

JULY

27.53
27.21
26.86
26.50
26.06

25.56
25.06
24.60
24.15
23.79

23.38
22.91
22.36
21.89
21.56

21.07
21.55
22.25
22.25
21.79

21.72
21.69
21.94
21.81
21.37

20.77
20.23
19.91
19.69
19.52
19.33

27.53
19.33

AUO.

19.18
19.16
19.57
20.57
21.00

20.90
20.63
20.37
20. IE
19.84

19.64
19.48
19.35
19.22
19.12

19.09
18.98
18.87
18.77
18.66

18.56
18.52
18.53
18.57
18.64

18.69
18.68
18.66
18.68

19 '.43

21.00
18.52

SEPT.

19.67
19.88
20.13
20.34
20.33

20.22
20.08
19.98
19.88
19.78

19.68
19.56
19.54
19.50
19.45

19.35
19.23
19.18
19.13
19.09

19.08
19.03
19.15
19.66
20.51

21.36
23.51
25.14
25.44
25.52

25.52
19.03

Mote. Add 1,000 ft to obtain elevation above mean sea level.

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

MAX
MIN

OCT.

25.60
25.73
25.81
25.81
25.82

25.83
25.84
25.81
25.74
25.63

.
_
-
_
-

_
_
-
_
-

_
-
_
-
-

_
-

21.16
21.03
21.00
20.88

_
-

NOV.

20.76
20.83
21.77

_
-

_
_
-
-
-

_
 
-
_
-

_
_
_
_
-

_
-
_
_
-

_
_
_
_
-

.
~

DEC.

_
 

JAN.

_
-

FEB.

______
_____ -

_
-

MAR.

_
-

APR.

_
_
_
_
-

_
_
_
_
-

_
28.01
28.69
29.32
30.11

30.64
31.07
31.36
31.51
31.64

31.69
31.72
31.67
31.59
31.49

31.36
31. El
31'. 04
30.89
30.76

_
-

MAY

30.60
30.41
30.22
30.02
29.98

29.95
29.90
30.00
30.12
30.15

30.05
30.07
29.99
29.95
29.88

29.74
29.59
29.39
29.29
29.10

28.94
28.78
28.60
28.41
28.10

27.94
27.77
27.57
27.36
27.17
26.96

30.60
26.96

JUNE

26.78
26.60
26.50
26.43
26.38

26.41
26.57
26.67
26.81
26.89

26.93
26.94
26.85
26.74
26.55

26.33
26.06
25.71
25.33
24.90

24.42
23.92
23.47
22.98
22.49

22.01
21.95
22.76
23.88
24.01

26.94
21.95

JULY

24.03
24.68
25.16
25.28
25.23

25.12
25.00
24.74
24.34
23.88

23.40
23.01
23.06
23.39
23.51

23.30
23.16
23.43
23.66
23.55

23.63
23.73

- 23.50
22.99
22.37

21.86
21.15
20.70
20.35
20.10
20.08

25.28
20.08

AUO.

20.10
20.05
19.91
19.75
19.65

20.18
20.25
19.90
19.54
19.28

19.07
18.92
18.77
18.67
18.56

18.51
18.73
18.79
18.72
18.59

18.45
18.32
18.22
18.10
18.08

18.09
18.11
18.17
18.27
18.33
18.36

20.23*
18.08

SEPT.

18.39
18.39
18.37
18.68
20.21

20.96
20.93
20.78
20.54
20.42

20.28
20.12
20.06
20.01
20.55

21.08
21.54
22.05
22.15
22.03

21.94
21.56
21.60
22.06
22.40

22.63
22.70
22.64
22.55
23.25

23.25
18.37

Note. Add 1,000 ft to obtain elevation above mean sea level.
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5-1095. Roseau River near Haug, Minn.

Location. Lat 48°55'28", long 96°12'26", In SE-jJ- sec.21, T.163 N. , R.43 W. , on left bank 250 ft down- 
stream from abandoned highway bridge, 5 miles south of international boundary, and 8-J- miles north 
west of Haug.

Records available. April 1932 to September 1965 (incomplete).

Gage. Water-stage recorder. Datum of gage is 1,014.02 ft above mean sea level, adjustment of 1928 . 
Dy Geodetic Survey of Canada. Gage readings have been reduced to elevations above mean sea level.

Extremes. Maximum and minimum elevations, in feet, for the water years 1961-65 are contained in the 
following table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 
June 
Apr. 
June 
May

27 to Apr. 
21, 1962b.
21, 22, 19 
29, 1964..
2, 1965b.

Elevation

a 1,022 
1,023 
1,022 
1,023

a 1,023

78
54 
87
on
96

Minimum recorded

Date

Sept 
Nov. 
Sept 
Oct.
Aug.

4,
27',

8,
26,

1961 
1961 
1963

1965
22, 1963... .........

Elevation

1,014.75 
1,015.86 
1,014.92 
1,014.85 
1,015.35

a Prom floodmarks. 
b About.

1932-65: Maximum elevation, 1,024.64 ft May 15, 1950; minimum recorded, 1,014.74 ft Aug. 8, 
1933.

Flood in July 1919 reached an elevation of about 1,024 ft.

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21 
22
23
24
25

26
27
28
29
30 
31

MAX
MIN

OCT.

15.62
15.59
15.56
15.54
15.50

15.47
15.44
15.40
15.36
15.33

15.32
15.31
15.31
15.31
15.31

15.30
15.30
15.29
15.29
15.28

15.27

is! 29
15.29

-

_
 
-
_
-

_
-

NOV.

_
-

DEC.

_
-

JAN.

_
-

FEB.

_ __ __
______

_
-

MAR.

_
_
_
_
-

_
_
_
_
-

_
_
 
_
-

_
_
_
_
-

-

17.09
18.41
20.29

21.16

_
_
-

_
-

APR.

_
_
_
_
-

_
_
_
_
-

_
_
_
_
-

_
_
_
_
-

-

_
19.44
19.36

19.18
19.05
18.87
18.76
18.71

_
-

MAY

18.60
18.43
18.21
18.00
17.83

17.73
17.70
17.84
18.31
18.51

18.44
18.39
18.35
18.27
18.18

18.08
17.99
17.86
17.68
17.49

17.24

17.04
16.93
16.77

16.65
16.53
16.43
16.30
16.22

'

18.60
16.19

JUNE

16.18
16.24
16.26
16.34
16.37

16.26
16.12
16.09
15.92
15.84

15.74
15.65
15.54
15.46
15.38

15.31
15.28
15.29
15.20
15.15

15.10

15.04
15.00
14.98

14.97
14.99
15.00
15.01
15.06

16.37
14.97

JULY

15.15
15.09
15.10
15.09
15.08

15.11
15.14
15.16
15.17
15.17

15.18
15.33
15.35
15.36
15.34

15.31
15.26
15.22
15.22
15.20

15.20

15.30
15.30
15.28

15.27
15.27
15.32
15.45
15.45
15.45

15.45
15.08

AUG.

15.40
15.37
15.35
15.38
15.35

15.30
15.24
15.21
15.21
15.20

15.18
15.17
15.17
15.14
15.12

15.11
15.09
15.10
15.08
15.04

15.03
15.02 
15.01
15.01
14.99

14.95
14.94
14.92
14.90
14.91
14.93

15.40
14.90

SEPT.

14.91
14.91
14.82
14.85
14.84

14.84
14.81
14.89
14.93
15.07

15.17
15.11
15.11
15.19
15.73

16.23
16.42
16.53
16.75
16.85

16.77
16.66 
16.58
16.69
17.06

17.31
17.36
17.27
17.10
16.95

17.36
14.81

Note. Add 1,000 ft to obtain elevation above mean sea level.



RED RIVER OF THE NORTH BASIN

5-1095. Roseau River near Haug, Minn. Continued

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
H
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

MAX
MIN

OCT.

16.84
16.75
16.69
16.62
16.59

16.49
16.47
16.43
16.35
16.30

16.33
16.34
16.33
16.34
16.48

16.71
16.85
16.86
16.83
16.78

16.75
16.71
16.62
16.54
16.42

16.30
16.20
16.11

15^97
15.95

16.86
15.95

NOV.

15.93
15.90
15.99

_
-

_
-
_
_
-

_
_
_
_
-

_
_
_
_
-

_
_
_
_
-

_
-

-

_
"

DEC.

.
-

JAN.

_
-

FEB.

_
-

MAR.

_
-

APR.

_
_
_
_

17.67

17.76
17.85
18.06
18.25

_
_
_

20.89
20.94

21.03
21.31
21.63
21.91
22.21

22.34
22.46
22.55
22.62
22.71

22.77
22.82
22.85

22!82

_
-

MAY

22.81
22.79
22.75
22.70
22.60

22.55
22.51
22.43
22.35
22.26

22.16
22.05
22.02
22.02
21.99

21.99
22.03
22.07
22.17
22.27

22.35
22.46
22.63
22.74
22.85

22.93
23.01
23.08 
23.13
23.18
23.22

23.22
21.99

JUNE

23.27
23.32

_
_
-

_
-
_
_
-

_
_
_.
_
-

.
_
_
_
-

_
_
_
-

_
23.31 
23 .28
23.21

_
-

JULY

23.13
23.07
23.00
22.91
22.83

22.73
22.65
22.64
22.51
22.33

22.13
21.88
21.55
21.13
20.53

19.86
19.23
18.71
18.23
17.85

17.62
17.52
17.52
17.63
17.82

17.95
18.00
17.98 
17 .84
17.74
17 .64

23.13
17.52

AUG.

17.51
17.41
17.46
17.52
18.56

20.27
21.53
21.90
22.11
22.27

22.43
22.56
22.63
22.68
22.73

22.74
22.74
22.74
22.71
22.67

22.62
22.55
22.50
22.44
22.37

22.30
22.21
22.06 
21.91
21.70
21,36

22.74
17.41

SEPT.

20.89
?0.34
19.86
19.48
19.20

19.00
18.83
18.78
18.97
18.99

19.14
19.39
19.57
19.63
19.58

19.37
19.11
18.77
18.45
18.15

17.85
17.60
17.42
17.28
17.13

17.03
16.90
16.80

16 .58

20.89
16.58

Note. Add 1,000 ft to obtain elevation above mean sea level.

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

MAX
MIN

OCT.

16.47
16.42
16.39
16.36
16.33

16.32
16.28
16.26
16.23
16.22

16.27
16.31
16.28
16.24
16.22

16.27
16.29
16.34
16.37
16.21

16.28
16.27
16.23
16.25
16.39

16.41
16.40
16.38
16.35
16.37

16.47
16.21

NOV.

_
-

DEC.

_
"

JAN.

_
-

FEB.

_____
     

_
"

MAR.

_
_
_
_
-

_
_
_
_
-

_
_
_
_
-

_
_
_
_
-

_
_
_
_
-

.
_

21.44
21.46
21.29
20.75

_
"

APR.

20.24
19.62
19.21

_
19.71

20.67
21.58
22.13
22.34
22.43

22.50
22.56
22.63
22.67
22.70

22.74
22.79
22.83
22.85
22.85

22.87
22.87
22.85
22.81
22.75

22.68
22.58
22.41
22.19
21.96

22.87
19.21

MAY

21.81
21.59
21.37
21.05
20.61

20.16
19.81
19.54
19.40
19.28

19.18
19.06
19.03

-

.
_
_.
_
-

_
_
 
_
-

_
_.
_
_
-
~

_
"

JUNE

_
_
_
_
-

_
_
 
_
-

21.29
21.33
21.27
21.21

21.12
20.98
20.79
20.59
20.38

20.27
20.18
20.04
20.04
20.77

21.29
21.54
21.61
21.58
21.50

_
-

JULY

21.39
21.25
20.99
20.62
20.18

19.80
19.36
18.90
18.49
18.05

17.74
17.51
17.26
16.97
16.76

16.65
16.55
16.64
16.72
16.69

16.65
16.64
16.59
16.51
16.43

16.36
16.42
16.52
16.47
16.42
16.40

21.39
16.36

AUG.

16.42
16.63
16.80
16.81
16.71

16.53
16.34
16.17
16.01
15.89

15.79
15.72
15.66
15.59
15.54

15.59
15.55
15.52
15.51
15.51

15.51
15.49
15.46
15.42
15.36

15.32
15.32
15.32
15.34
15.32
15.24

16.81
15.24

SEPT.

15.20
15.19
15.16
15.14
15.12

15.10
15.09
15.06
15.03
15.01

15.02
15.05
15.01
14.98
14.99

14.99
14.98
14.99
14.99
14.98

14.98
14.97
14.94
14.94
14.94

14.93
14.92
14.96
14.95
14.94

15.20
14.92

Mote. Add 1,000 ft to obtain elevation above mean sea level.
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5-1095. Roseau River near Haug, Him. Continued

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

MAX
MIN

OCT.

14.93
14.95
14.97
14.92
14.90

14.90
14.89
14.89
14.89
14.91

14.90
14.88
14.87
14.88
14.88

14.91
14.92
14.92
14.91
14.91

14.88
14.88
14.89
14.99
15.10

15.08
15.13
15.41
15.47

-
~

_
-

NOV.

_
-

DEC.

_
~

JAN.

_
-

FEB.

_
~

MAR.

_
-

APR.

_
_
_
_
-

.
_
_
_

16.94

17.25

_
_

21.67

21.81
21.93
22.02
22.06
22.10

22.14
22.15
22.14
22.11
22.10

22.07
22.01
21.88
21.81
21.75

_
-

MAY

21.72
21.71
21.66
21.64
21.60

21.61
21.61
21.66
21.70
21.73

21.75
21.76
21.73
21.66
21.55

21.35
21.10
20.83
20.63
20.54

20.47
20.42
20.26
20.05
19.76

19.47
19.18
18.85
18.52

17!?9

21.76
17.79

JUNE

17.39
17.08
16.88
16.74
16.58

16.49
16.40
16.39
16.87
18.19

19.53
20.83
21.49
21.74
21.88

21.99
22.12
22.24
22.35
22.47

22.57
22.66
22.74
22.82
22.89

22.93
22.98
22.99
22.99
22.99

22.99
16.39

JULY

22.97
22.92
22.87
22.79
22.71

22.58
22.42
22.24
22.11
21.92

21.56
21.03
20.32
19.58
18.92

18.39
18.78
19.03
19.17
18.90

18.57
18.50
18.56
18.59
18.32

17.86
17.34
16.96
16.72
16 .53
16.39

22.97
16.39

AUG.

16.27
16.16
16.35
16.75
17.35

17.46
17.32
17.08
16.88
16.70

16.55
16.41
16.30
16.21
16.14

16.08
16.04
16.00
15.94
15.86

15.83
15.79
15.79
15.80
15.84

15.88
15.90
15.89
15.90
16.00

17.46
15.79

SEPT.

16.50
16.61
16.78
16.95
16.99

16.94
16.84
16.74
16.67
16.60

16.54
16.44
16.40
16.39
16.35

16.21
16.05
15.97
15.93
15.91

15.90
15.90
15.99
16.13
16.74

17.47
18.41
20.23
20.86
21.04

21.04
15.90

Note. Add 1,000 ft to obtain elevation above mea

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
2B
29
30
31

MAX
MIN

OCT.

  21.12
21.22
21.32
21.39
21.41

21.44
21.46
21.47
21.47
21.45

21.40
21.32
21.20
21.04
20.84

20.58
20.37
20.13
19.87
19.57

19.29
19.07
18.86
18.69
18.50

18.31
18.05
17.86
17.69
17.64

~

21.47
17.64

NOV.

______

_
~

DEC.

_
~

JAN.

.
"

FEB.

__ _ __
     
______

_
-

MAR.

_
-

APR.

_
_
_
_
-

_
_
_
-
-

_
22.10
22.53
22.97
23.17

23.31
23.42
23.50
23.59

-

_
_
_
_
-

_
_
_
_
-

______

_
-

MAY

_
_
_
_
-

_
23.83
23.81
23.81
23.83

23.81
23.82
23.80
23.77
23.74

23.71
23.70
23.67
23.65
23.61

23.57
23.54
23.51
23.48
23.43

23.39
23.34
23.30
23.24
23.19
23.13

_
-

JUNE

23.06
23.02
22.98
22.91
22.84

22.82
22.78
22.76
22.75
22.75

22.75
22.74
22.73
22.72
22.68

22.63
22.57
22.47
22.36
22.22

22.02
21.75
21.39
20.91
20.31

19.69
19.89
20.03
20.39
20.70
     

23.06
19.69

JULY

20.91
21.34
21.57
21.69
21.75

21.76
21.76
21.69
21.58
21.36

21.01
20.69
20.45
20.38
20.42

20.42
20.27
20.22
20.36
20.43

20.41
20.48
20.45
20.20
19.77

19.22
18.70
18.27
17.95
17.76
17.69

21.76
17.69

AUG.

17.65
17.57
17.44
17.30
17.20

17.13
17.17
16.92
16.60
16.33

16.16
16.03
15.95
15.92

-

.
_
_
 
-

_
_
_
_
-

15.35
15.39
15.39
15.45
15.55
15.58

_
-

SEPT.

15.58
15.57
15.56
15.80
16.62

17.40
17.52
17.44
17.28
17.11

16.97
16.82
16.73
16.73
16.95

17.42
_
_
_
-

_
_
_
_
-

_
_

18.95
_
_

______

_
-

Note. Add 1,000 ft to obtain elevation above mean sea level.
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5-1120. Roseau River below State ditch 51, near Caribou, Minn. 

(International gaging station)

Location. Lat 48°58'54", long 96°27'46", in SE^SW^ sec.34, T.164 N., R.45 W., on left bank 400 ft 
downstream from State ditch 51 (known locally as Caribou cutoff ditch) and 0.6 mile west of Cari 
bou.

Drainage area.--1,570 sq mi, approximately.

Records available. April to October 1917, April 1920 to September 1965 (some winter records incom- 
plete). Published as "at Caribou" prior to April 1929 and as "below Cutoff ditch, near Caribou" 
April 1929 to September 1936. Records published for both sites April 1929 to September 1930. 
Monthly discharge only for some periods, published in WSP 1308 and 1728.

Gage. Water-stage recorder. Datum of gage is 1,002.14 ft above mean sea level, adjustment of 1928 
Dy Geodetic Survey of Canada. Prior to Apr. 1, 1929, chain gage at site at Caribou 0.6 mile 
upstream at datum 0.95 ft lower.

Average discharge.  15 years (1920-30, 1932-33, 1936-37, 1940-43), 298 cfs (215,700 acre-ft per 
year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Date

Mar. 29 1961 
June 11 1962 
Apr, 25 1963 
July 2 1964 
May 6 1965

Maximum

Discharge 
(cfsT

611 
2,070 
1,510 
1,430 
2,690

Gage height 
(feet)

a 5.96 
8.63 

e 7.46 
g 7.21 

9.64

Date

Aug. 17, 1961 
Nov. 3, 1961 
Sept. 14-18, 24-29 
Apr. 1, 1964 
Mar. 25-29, 1965

Minimum

Discharge 
(cfs)

b 1.7 
d 20 
d 11 
d 10 
d 11

Gage height 
(feet)

c 1.44

f 1.80 
h 2.22

b Minimum recorded.
c Occurred Sept. 6-8, 1961.
d Minimum aally recorded.
e Maximum gage height for year, 7.63 ft Mar. 31, 1963, backwater from Ice.
f Minimum recorded, occurred Sept. 6-7, 1963.
g Maximum gage height for year, 7.61 ft Apr. 17, 1964, backwater from Ice.
h Minimum recorded, occurred Aug. 25-28, 1964.

1917, 1920-65: Maximum discharge, 4,080 cfs May 19, 1950 (gage height, 11.81 ft); no flow 
Aug. 13, 1936.

Flood in 1916 is reported to have reached a stage of about 15.5 ft at former site.

Remarks.--Records good except those for periods of ice effect, shifting control, and no gage-height 
record, which are fair. Occasionally, at high stages, there is some natural diversion of flow 
above station to headwaters of Two Rivers. Station not operated during winter period.

Cooperation.--This station is maintained by the United States under agreement with Canada. 

Revisions (water years) . WSP 1308; 1938(M). WSP 1508: 1917(M), 1920, 1932(M), 1934-35(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER I960 TO SEPTEMBER 1961

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

7.3
7.3
6.6
6.2
6.4

6.4
5.6
5.0
4.4
4.4

4.6
5.8
6.4
6.8
6.8

6.6
6.6
6.8
7.0
7.9

8.2
8.8
9.1
7,9

_
_.
-

I
-

_
..

3
-

   
_____
   

_
_
_
_
-
.
,
_
_
-

_
_
_
-

_
_
_
-

14
20
40

150

350
500
560
590 
600
580

_

-

540
500
460
480
460

400
320
200
190
160

140
130
125
125
101

89
137
135
146
219

312
409
492
529
529

492
472
442
423 
411

     

9,568
319
540
89

IB, 980

398
370
336
303
281

267
255
261
316
365

363
352
340
331
314

299
289
273
251
231

201
178
171
162
146

127
116
106

86
80

7,662
247
398
80

15,200

83
78
BO
77
83

B
2
7
9
0

7
3
9
5
3

2
9
9
B
4

2
2
1
9.
B.

7.
6.
6.
6.
6.

    

1,012.
33.

8
6.

2.010

.3

.8

.0

.8

.a

.8

.2

.2

.6

.0

.2

.4

.2

.B

.5

.9

.4

.6

.0

.8

.6

.8

.6

.2

.2

.6

.2

.0

.6

.4

.4

1B9.9
6.13
8.B
4.2

5.B
5.6
5.8
6.0
5.4

5.2
4.8
4.
3.
3 -

2.
2.
2.
2.
2.

2.
2.
2.
2.
2.

2.
2.
2.
2,
2.

2.
2.
2. 
2.
2.
2.

98.
3.1
6.
2.

2.
2.
2.
2.
2.

2.
1.
2.
3.
* 

5.
6.
8.
9.
9.

29
46
48
54
69

71
68
64
62
BO

10B
116
113
105
B6

     

1,184.0
39.5
116
1.9

Note.   Shifting-control method used May 22 to Sept. 30. No gage-height record Mar. 29, Apr. 1-6.
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5-1120. Roseau River below State ditch 51, near Caribou, Mlnn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TJ SEPTEMBER 1962

1
2 
3
4 
5

6
7

9 
10

12 
13 
14
15

16 
17

19 
20

21
22

24 
25

26
27
28 
29

31

TOTAL
MEAN

MIN

8 
0 
6
2 
6

53 
50

46 
42

46 
44 
44
45

56 
68

72
70

68
68

57 
54

46
41
38 
34

27

1,668 
53.8

27

26 
27 
20

-

1

\

Z

-

1

-

-

-

'-

-

'-

-

Z

:

-

24

35

I

-

80 

120

200

260
300

380

600

1,080

1,160

534

35

1,160 
1,120

1,120

1,420

1,560

1,259

1,100

1,720

2,020 
1,960

,880

1,881

1,580

1,270 
1,200

286

227

899

227

528

1,060 
1,070

1,110

963

948

190

SEPT.

494 

443

443

489 
520

171 
152

115 
122

386

97

Shifting-control method used Oct. 1 to Nov. i, July 18 to Sept. 30.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1

3
4

6
7
8 
9

11
12 
13 
14
15 

16

18 
19

22 
23 
24
25

27
28 
29
30 
31

MEAN 
MAX 
MIN

89

79 
79

78 
73
72
70

70
3
5
2
0 

0

8 
79

76 
72 
73
79

88 
86 
85
80

~-

-

.

-

-

-

.

.

:

"

-

600

\

600

500 
550

760

1,250

1 26

1,290

1,450

1,500 
1,500

1,480

1,510 
500

1,170
1,080

855

602

528

678

763 
779

691

589

1,310 
525

768 
807

816

841

979

816

710 
686

939

979 
656

872 
807

637

389

200

132

116 
113

110

105

933
99

131 
138

116

70

42 
38

35

34
32

24

22

138 
22

20

18 
16

12
12

12

12 
11

12

12 
12 
11

11

12.5 
20 
11
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5-1120. Roseau River below State ditch 51, near Caribou, Minn. --Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 196*

1
i
3
4 
5

6
7 
8 
9

10 

11
12 
13 
14 
15

16 
17
18

20

21 
22

24 
25

26 
27

29 
30 
31

TOTAL 
MEAN 
MAX

AC- FT

12 
13 
13
15
18

16
17 
18 
18
18 

19
20 
20 
19 
22

25 
30 
32

32

33 
32

29 
29

34 
34

45 
55 
70

835 
26.9 

70

It660

_ _
     -

10 

14
16
18

20

30

80

320 
380 
550

860 
1,050 
1,080

1,090

1,100

1,080 
It 060

594

1,050

1,020

1,010

987 
983 
973

947 
883 
827

730

484

267

808

214

96

925 
990 

1,000

1,050 
1,070 
1,110

1,200

_____

811

1,430

1,370

941 
739 
580

480 
533 
554

544

127

797

118 
105

196

108 
100 
88

82 
78 
72

66 

61

58

68

99.0

SEPT.

89 
108

141 
131

99 
94 
92

91 
82 
68

62 

56

64

4,832 
161

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2 
1
4 
5

6
7

9 
10

11 
12 
13 
14

16 
17

19 
20

22 
23

25

26 
27

29 
30 
31

TOTAL 
MEAN 
MAX 
MIN
AC- FT

830 
B40 
868
886 
896

902 
912

91B 
915

915 
902 
883 
855

754 
705

613 
557

486 
456

394

360 
321

250 
225 
210

20,449 
660 
91B 
210

40,560

_____ ~. I

-

-

-

Z

1

-

12 
12

1

12

16 

18

21

140 
500 

1,120 
1,370

2,120

2,530

1,225 
2,530 

12

2i520

2,450 
2,410 
2,390 
2,360

2,190

1,970 
1,920

2,320 
2,680

JUNE

1,880

1,580 
1,550 
1,520 
1,500

1,220

871

1,395
1,880

JULY

970

980 
91B 
861 
818

812

799

363 
340

832 
1,130

AUG.

333

118 
104 
91 
80

70

66

52
56

90 
90

130 
333

SEPT.

90 
86

250

210 
200

190 
1BO 
180 
1BO

280

320

400

410 
420

446 
453

281 
453 
86

Hote. No gage-height
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5-1125. Roseau River at international boundary, near Caribou, Minn.

Location. Lat 48°59'57", long 96°30'20", near center of sec.29, T. 164 N. , R.45 W. , on left bank 
400 ft upstream from international boundary crossing and 3 miles northwest of Caribou.

Drainage area.--1,590 sq mi, approximately.

Records available. May 1933 to September 1965 (incomplete).

Gage.--Water-stage recorder. Datum of gage is 1,002.59 ft above mean sea level, adjustment of 1928 
Dy Geodetic Survey of Canada. Gage readings have been reduced to elevations above mean sea level.

Extremes. Maximum and minimum elevations, in feet, for the water years 1961-65 are contained In the 
following table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 
June 
Apr. 
Apr. 
May

28 
15 
1 

17 
6

, 1963....... ............

1 QCC

Elevation

a 1 
1 
1 
1 
1

,005 
,006 
,006 
,007 
,007

24 
91 
69 
22 
09

Minimum recorded

Date

Aug. 
Apr. 
Sept 
Oct. 
Apr.

28, 
5, 

27, 
17, 
9,

1963...... ............

Elevation

1 
1 
1 
1 
1

,002.44 
,002.68 
,002.87 
,002.83 
,002.44

a From floodmarks.

1933-65: Maximum elevation recorded, 1,007.43 ft Apr. 14, 1960; minimum recorded, 1,001.97 ft 
Aug. 14, 1933.

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9
lo

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

MAX
MIN

OCT.

2.94
2.94
2.93
2.92
2.91

2.91
2.90
2.90
2.89
2.89

2.88
2.87
2.86
2.85
2.84

2.83
2.82
2.81
2.81
2.80

2.79
2.79
2.78
2.78
-

.
_
-
_
-

.
"

NOV.

_
"

DEC.

_
-

JAN.

_
-

FEB.

~-_-.~-
------

_
-

MAR.

_
_
_
_
-

.
_
_
_
-

_
_
_
_
-

_
_
_
_
-

_
_
.
_
-

3.00
3.74
_
_

4.19

_
-

APR.

_
_
_

4.28
-

.
4.11
3.88
3.79
3.72

3.66
3.54
3.52
3.53
3.38

3.27
3.41
3.46
3.51
3.70

3.94
4.16
4.31
4.41
4.42

4.35
4.30
4.23
4.18
4.16

.
-

MAY

4.12
4.07
3.99
3.91
3.86

3.82
3.81
3.81
3.92
4.04

4.06
4.02
4.01
4.00
3.97

3.93
3.91
3.88
3.83
3.78

3.73
3.67
3.65
3.63
3.59

3.53
3.50
3.47
3.43
3.39

4.12
3.37

JUNE

3.38
3.37
3.38
3.37
3.40

3.38
3.32
3.29
3.26
3.21

3.16
3.13
3.08
3.03
2.99

2.94
2.92
2.91
2.91
2.86

2.84
2.82
2.82
2.83
2.83

2.82
2.82
2.82
2.81
2.80

3.40
2.80

JULY

2.80
2.80
2.80
2.79
2.77

2.76
2.76
2.75
2.75
2.73

2.74
2.73
2.73
2.73
2.73

2.73
2.72
2.71
2.71
2.71

2.71
2.71
2.70
2.69
2.69

2.69
2.68
2.68
2.68
2.67 
£ .68

2.80
2.67

AUG.

2.68
2.68
2.67
2.68
2.68

2.67
2.66
2.67
2.66
2.66

2.66
2.65
2.64
2.63
E.62

2.61
2.62
2.62
 
-

_
_
_
_
-

_
_

2.44
_
-

.
-

SEPT.

_
_
_
_
-

_
_
_
_
-

_
_
_
_
-

2.84
3.19
3.25
3.3O
3.37

3.3V
3.35
3.32
3.30
3.36

3.49
3.54
3.53
3.49
3.44

_
-

Note. Add 1,000 ft to obtain elevation above mean sea level.
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5-1125. Roseau River at International boundary, near Caribou, Mlnn. Continued

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
ZZ
23
24
25

26
27
28 
29
30
31

MAX
MIN

OCT.

3.41
3.39
3.37
3.33
3.30

3.27
3.24
3.25
3.23
3.20

3.25
3.23
3.21
3.20
3.22

3.28
3.36
3.38
3.39
3.38

3.37
3.37
3.33
3.31
3.30

3.27
3.22
3.19 
3.16
3.11
3.O9

3.41
3.09

NOV.

3.09
3.09
3.17
-
-

_
_
_
-
-

.
_
_
_
-

_
^
_
_
-

_
_
-
_
-

.
-
-

_
-

DEC.

_
~

JAN.

_
~

FEB.

_
"

MAR.

_
-

APR.

_
_
_
_

2.69

2.71
2.72
2.72
2.72
2.73

2.73
2.71
2.82
2.87
-

.
_

3.54
4.22
6.11

5.72
5.69
5.73
5.78
5.83

5.91
5.96
6.01 
6.O7
6 . 12

_
-

MAY

6.16
6.19
6.23
6.23
6.21

6.19
6.19
6.19
6.16
6.17

6.11
6.05
5.99
6.06
6.02

5.98
5.96
5.93
5.96
6.01

6.01
6.01
6.32
6.56
6.47

6.42
6.40
6.42 
6 .45
6.50
6 .58

6.58
5.93

JUNE

6.61
6.63
6.66
6.69
6.69

6.70
6.72
6.74
6.76
6.79

6.86
6.89
6.90
6.89
6.88

.
_
_
_
-

_
_
_
_
-

_
_
6.81

"
 

_
-

JULY

6.77
6.74
6.72
6.70
6.67

6.62
6.60
6.61
6.58
6.50

6.42
6.31
6.19
5.98
5.69

5.27
4.88
4.59
4.36
4.21

4.09
4.02
4.00
4.03
4.06

4.08
4.10
4.08 
4.03

sigs

6.77
3.95

AUG.

3.91
3.86
3.88
3,99
4.21

4,65
5.41
5.75
5.88
5.95

6.02
6.09
6.12
6.17
6.20

6.25
6.29
6.32
6.36
6.37

6.38
6.39
6.39
6.36
6.32

6.29
6.25
6.19 
6.14
6.06

"

6.39
3.86

SEPT.

5.74
5.41
5.11
4.88
4.68

4.58
4.49
4.47
4'.56
4.58

4.58
4.66
4.70
4.75
4.75

4.67
4.55
4.4'4
4.30
4.17

4.06
3.96
4.89
3.83
3.77

3.74
3.69
3.66 
3 .62
3 .59

5.74
3.59

Note. Add 1,OOO ft to obtain elevation above mean sea level.

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
ZZ
23
24
25

26
27
28
29
30
31

MAX
MIN

OCT.

3.53
3.50
3.49
3.49
3.49

3.49
3.48
3.45
3.43
3.41

3.42
3.47
3.47
3.43
3.42

3.41
3.45
3.45
3.44
3.46

3.43
3.43
3.41
3.41
3.43

3.48
3.49
3.48
3.48
3.47

3.53
3.41

NOV.

_
-

DEC.

_
-

JAN.

_
~

FEB.

_ _ ___
______

_
~

MAR.

_
_
_
_
-

_
_
_
 
-

.
_
_
_
-

_
_
_
_
-

_
.
_
_
-

_
-

5.61
5.68
6.09

_
-

APR.

6.56
6.12
5.58
5.27
5.19

5.13
5.33
5.80
6.00
6.05

6.07
6.08
6.09
6.12
6.17

6.30
6.38
6.30
6.30
6.28

6.27
6.27
6.28
6.30
6.31

6.33
6.32
6. -31
6.30
6.24

6.56
5.13

MAY

6.20
6.16
6.00
5.85
5.60

5.29
5.02
4.80
4.66
4.59

4.52
4.44
4.43
4.44
4.54

4.67
4.75
4.81
4.88
4.95

5.00
5.08
5.12
5.11
5.07

4.99
4.92
4.84
4.74
4.64
4.67

6.20
4.43

JUNE

4.94
4.90
5.14
5.24
5.29

5.27
5.26
5.30
5.34
5.46

5.54
5.63
5.71
5.66
5.64

5.57
5.49
5.39
5.27
5.16

5.07
5.01
4.97
4.90
5.11

5.43
5.60
5.68
5.69
5.67

5.71
4.90

JULY

5.63
_
_
_
-

_
_
_
_
-

_
_
_
_
-

_
_
_
_
-

_
_.
-
_
3.60

3.63
3.62
3.64
3.63
3.61
3.61

_
-

AUG.

3.58
3.61
3.67
3.70
3.69

3.64
3.58
3.52
3.45
3.39

3.35
3.32
3.28
3.25
3.24

3.24
3.24
3.24
3.23
3.21

3.22
3.21
3.21
3.19
3.16

3.13
3.12
3.11
3.12
3.13
3.13

3.70
3.11

SEPT.

3.07
3.04
3.04
3.02
2.99

2.97
2.94
2.95
2.94
2.94

2.94
2.96
2.96
2.95
2.95

2.95
2.94
2.95
2.95
2.95

2.95
2.95
2.95
2.96
2.94

2.91
2.88
2.95
2.96
2.96

3.07
2.88

Note. Add 1,000 ft to obtain elevation above mean sea level.
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5-1125. Roseau River at international boundary, near Caribou, Minn.--Continued

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIN

OCT.

2.92
2.90
2.90
2.94
2.95

2.91
2.89
2.89
2.87
2.87

2.88
2.88
2.87
2.86
2.85

2.85
2.85
2.86
2.86
2.85

2.86
2.87
2.87
2.86
2.87

2.92
2.91
2.98
3.10
-
~

-

NOV.

-

DEC.

-

JAN.

-

FEB.

-

MAR.

.
-

APR.

_
_
_
_
-

_
_
_
_

3.02

3.05
3.10
3.18
3.22
3.26

4.76
6.56
5.80
5.78
5.79

5.81
5.83
5.83
5.83
5.83

5.82
5.80
5.78
5.75
o .73

.
~

MAY

5.72
5.70
5.72
5.74
5.70

5.78
5.71
5.65
5.64
5.62

5.62
5.62
5.61
5.60
5.58

5.51
5.37
5.23
5.07
5.00

4.94
4.91
4.85
4.74
4.63

4.47
4.39
4.26
4.14
4.03
3.92

5.78
3.92

JUNE

3.80
3.70
3.65
3.64
3.64

3.64
3.64
3.64
3.65
3.95

4.37
5.12
5.51
5.64
5.69

5.76
5.82
-
6.08
-

6.14
_

6.24
6.26
6.27

6.30
6.33
6.35
6.38
6 .40

_
~

JULY

6.41
6.44
6.44
6.44
6.42

6.41
6.37
6.35
6.32
6.28

6.16
5.95
5.60
5.11
4.70

4.42
4.53
4.63
4.67
4.62

4.41
4.36
4.35
4.34
4.27

4.14
4.02
3.80
3.72 
3.65

6.44
3.60

AUG.

3.59
3.51
3.49
3.55
3.79

3.89
3.87
3.80
3.72
3.68

3.63
3.54
3.53
3.49
3.46

3.44
3.43
3.39
3.36
3.36

3.34
3.35
3.32
3.32
3.32

3.34
3.37
3.35
3.36 
3 .42

3.89
3.32

SEPT.

3.59
3.63
3.65
3.70
3.74

3.73
3.71
3.65
3.64
3.61

3.60
3.55
3.53
3.53
3.53

3.51
3.42
3.40
3.38
3.36

3.34
3.34
3.38
3.42
3.53

3.83
3.14
4.59
5.05

*

5.29
3.14

Note. Add 1,000 ft to obtain elevation above mean sea level.

MEAN ELEVATION, IN FEET, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

MAX
MIN

OCT.

5.41
5.42
5.48
5.51
5.52

5.53
5.56
5.56
5.56
5.55

5.53
5.51
5.44
5.35
5.29

5.14
5.00
4.90
4.77
4.61

4.50
4.41
4.32
4.27
4.19

4.12
4.06
3.96
_
-

5.56
3.96

NOV.

_
~

DEC.

_
~

JAN.

_
-

FEB.

_ . _ . _
    

.
-

MAR.

_
-

APR.

_
2.48
2.48
2.48
2.47

2.47
2.47
2.46
2.45
2.51

2.96
5.68
6.67
6.82
6.59

6.53
6.59
6.68
6.76
6.83

6.87
6.94
6.97
7.01
7.03

7.04
7.04
7.04
7.06
7.04

7.06
2.45

MAY

7.04
7.04
7.04
7.04
7.04

7.09
7.08
7.06
7.05
7.04

7.04
7.04
7.04
7.04
7.03

7.02
7.02
7.01
6.99
6.99

6.97
6.96
6.95
6.95
6.94

6.94
6.94
6.94
6.94
6.94
6.94

7.09
6.94

JUNE

6.94
6.84
6.84
6.79
6.79

6.79
6.79
6.74
6.71
6.65

6.62
6.59
6.54
6.51
6.48

6.45
6.42
6.37
6.34
6.27

6.20
6.12
5.99
5.78
5.43

5.09
5.28
5.33
5.27
5.36

6.94
5.09

JULY

5.60
5.94
5.94
5.92
5.89

5.89
5.90
5.89
5.84
5.78

5.64
5.49
5.35
5.25
5.23

5.24
5.19
5.12
5.14
5.20

5.21
5.22
5.23
5.17
5.02

4.79
4.55
4.39
4.24
4.19
4.14

5.94
4.14

AUG.

4.13
4.08
4.02
3.95
3.93

3.94
3.94
3.89
3.78
3.69

3.63
3.58
3.53
3.49
3.45

3.44
3.44
3.47
3.48
3.47

3.44
3.41
3.39
3.36
3.36

3.35
3.36
3.36
3.41
3.44
3.45

4.13
3.35

SEPT.
3.45
3.44
3.43
3.51
3.68

3.92
4.03
3.99
3.94
3.89

3.84
3.82
3.76
3.76
3.79

3.92
4.06
4.17
4.27
4.30

4.29
4.24
4.16
4.19
4.29

4.36
4.44
4.46
4.47
4.49

4.49
3.43

Note. Add 1,000 ft to obtain elevation above mean sea level.
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5-1133.6. Long Creek at western crossing of International boundary 

(International gaging station)

Location. Lat 49°00'01", long 103°21'08", In SE£ sec.l, T.I, R.ll W., 2d meridian, on right bank 
10 miles south of Outram, Saskatchewan.

Drainage area. 2,020 sq mi, of which about 1,270 sq mi is probably noncontributing. 

Records available. March 1959 to September 1965.

Gage. Water-stage recorder and artificial control. Datum of gage is 1,894.00 ft above mean sea 
level, international boundary survey.

Averagu discharge.--6 years, 20.9 cfs (15,130 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963
1964 
1965

Date

Mar. 17 1961 
Apr. 4 1962 
June 8 1963 
Apr. 4 1964 
Apr. 18 1965

Maximum

Discharge
(Of 8)

10.3 
144 
703 

a 476 
814

Gage height 
(feet)

1.46 
2.94
5.66

5.71

Date

Several months 
do. 
do. 
do.

Minimum
Discharge

(Of 8)

0 
0 
0 
0 
0

Gage height 
(feet)

:

Maximum dally.

1959-65: Maximum daily discharge, 1,330 cfs Mar. 27, 1960 (gage height, 8.61 ft, backwater 
from ice); no flow for several months in each year.

Remarks. Records good. Discharge affected by storage In upstream reservoirs.

Cooperation. This station is one of the international gaging stations maintained by Canada under 
agreement with the United States.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7

9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-FT

OCT.

Nil

11
"
"

"

 
«
"

»
11
"
n
"

 
ii
ii
ii
"

 
it
it
n
"

tt
tt
11
It

Nil

Nil
Nil
Nil
Nil
Nil

NOV.

Nil

It ..

"

"

»

 

»

"

«

11

"

"

"

 

II

II

II

"

 

It

II

It

"

tt

It

"

"

Nil

Nil
Nil
Nil
Nil
Nil

DEC.

Nil

11
11
"

"

||
"
"

it
"
»
tt
"

 
ii
ii
n
"

 
ti
it
n
"

 
' n

"
H
"

N 1

Nil
Nil
Nil
Nil
Nil

JAN.

Nil

"
"
"

"

(|
n
11

ii
11
H
't
"

 
ii
ii
ti
"

 
tt
tt
tt
"

 
it
"
it

Nil

Nil
Nil
Nil
Nil
Nil

FEB.

Nil

"
11
"

"

lf
n
"

ti
"
tt
tt
"

 
II
n
n
"

 
it
n
n
"

 
It

Nil

    

Nil
Nil
Nil
Nil
Nil

MAR.

Nil

"
"
"

"

t(
n
"

tt
"
ti
tt
"

5
9.8
8.3
6.5
5.0

3.4
2.3
1.3
0.8
0.6

0.4
0.3
0.2
0.2
0.1
0.1

44.3
1.43
9.8
Nil

B7.9

APR.

0.0
0.0
0.0
0.0
0.0

0.0
Nil

n
"

tt
"
tt
if
"

 
n
n
it
"

 
tf
tt
tt
"

 
ii
11
n

Nil

0.0
0.0
0.0
Nil
0.0

MAY

Nil

"

"

"

»

n

tt

"

H

"

11

"

"

 

II

It

II

"

 

II

ft

II

"

 

n
»
ii
"

Nil

Nil
Nil
Nil
Nil
Nil

JUNE

Nil

"

"

"

»

"

«

"

«

"

»

11

"

 

II

II

H

"

 
ti
it
it
"

 
n
"
n

Nil

Nil
Nil
Nil
Nil
Nil

JULY

Nil

11
"
"

"

n
«
"

tt
11
"
H

"

 

II

It

tt

"

 

n
n
n
"

 
tt
»
fl

Nil

Nil
Nil
Nil
Nil
Nil

AUG.

Nil

w
"
"

«

If
n
"

n
tt
tt
ii
"

 
n
H

It
"

 
ti
tt
n
"

 
n
ii
ti

Nil

Nil
Nil
Nil
Nil
Nil

SEPT.

Nil

n
"
"

"
"

"
"

tt
tt
"
ii
"

 
n
tt
tt
"

 
n
n
n
11

 
H

"

tt

Nil

Nil
Nil
Nil
Nil
Nil

CALENDAR YEAR 1960: MAX 1,330 MIN Nil MEAN 35.3 AC-FT 25,640 
WATER YEAR 1960-61: MAX 9.8 MIN Nil MEAN 0.1 AC-FT 87.9

Note. The expression "nil" and "o.o" represent "no flow" and less than 0.05 cfs", respectively.
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5-1133.6. Long Creek at western crossing of international boundary Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
AC -FT

OCT.

Nil
"
"
"
"

"
"
"
11
"

n
"
11
"
"

"
"
"
"
"

'!

"

11

"

"

"

11

"

"

Nil

Nil
Nil
Nil
Nil
Nil

NOV.

Nil
"
"
"
"

"
"
"
"
"

»
11
11
"
"

"
"
"
"
"

I'
11
11
ii
"

 '
11
11

Nil

Nil
Nil
Nil
Nil
Nil

DEC.

Nil"
"
11
"

"
11
"
"
"

»
rt
i'
"
"

»
tr
"
"
"

n
ii
11
"

"

 I

"

"

"

Nil

Nil
Nil
Nil
Nil
Nil

JAN.

Nil
11
n
"
"

"
"
n
ii
"

»
11
11
"
11

n
11
"
"
"

n
"
ii
"
11

»
"
"i

 

Nil

Nil
Nil
Nil
Nil
Nil

CALENDAR YEAR 1961: MAX 9.8 Mln Nil 
WATER YEAR 1961-62: MAX 140 MIN Nil

FEB.

Nil
"
11
11
"

ii
11
11
ii
"

n
11
"
"
"

"
ii
»
n
"

ii
»

"

II

"

»

"

"

Nil

Nil
Nil
Nil
Nil
Nil

MAR.

Nil11
"
"
"

»
11
"
"
"

"
Tt
H

"

"

II

"

"

"

"

* n

II

H

II

"

Nil
* 25.0

93.0
110 

* 52.2

37

317.5
10.2
110
Nil
630

APR.

22.0
14.0
93.0

* 137
140

* 126
120
98.5
56.0
47.6

39.0
31.2

* 26.5
23.8
19.6

17.5
16.5
14.0
13.0
11.0

8.6
7.4
6.6
6.6
5.0

3.8
2.3
1.7
1.2

. o

1,110.2
37.0
140
.8

2,200

MAY

0.5
* .4

.4

.3

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.1

.1

.1

.1

.1

.1
0.0

0.0
0.0
0.0
.1

* .2

.2

5.5
0.2
0.5
0.0

10.9

JUNE

0.2
.1
.1

0.0
0.0

0.0
.1

0.0
0.0
0.0

0.0
* 0.0

0.0
.1
.3

.2

.2

.2

.2

.1

.1

.1

. 1

.1
0.0

0.0
0.0

* 0.0
0.0
0.0

2.2
0.1
.3

0.0
4.4

JULY

Nil
"
"
"

"
"
11
"
"

ii
"

11

"

"

»

H

11

11

. "

«
11

n
11
"

*»
"
iij,'

Nil
Nil
Nil
Nil
Nil

AUG.

Niltf
tt
"
"

»
"
n
"
"

«
"
"
"
"

"
"
"
"
"

"
# "

"
11
n

"
11
11
"

Nil
Nil
Nil
Nil
Nil

SEPT,

Nil
"

"

11
"

"

»
11
"
11
"

»
"
"
"
"

»
"
"
11
"

»
11
""

Nil
Nil
Nil
Nil
Nil

MEAN 0.1 AC-PT 87.9 
MEAN 4.0 AC-FT 2, 85,0

Discharge measurement or observation of no flow made on this day. 
Note. The expression "nil" and "o.o" represent "no flow" and "less than 0.05 cfs

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1 
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL 
MEAN
MAX
MIN 
AC-PT

OCT.

Nil

"
"
"

"
"
"
11
"

"
"
11
"
"

"
"
"
"
"

ii
11

* "
11
"

n
"
"
"

Nil

Nil 
Nil
Nil
Nil 
Nil

NOV.

Nil

«
a

* "

n
"
"
a
"

ii
"
n
ii
"

n
11
H

"

"

II

11

11

n

"

  

"

"

"

Nil 
Nil
Nil
Nil 
Nil

DEC.

Nil

»
11
"

ii
"
"
"
"

n
"
H

"

"

 1

"

II

11

"

II

H

11

"

"

It

"

"

 

Nil

Nil
Nil
Nil 
Nil

JAN.

Nil

"
"
"

"
"
"
it
"

»
"
11
n
"

n
"
n
II
"

it
II
"
II
11

n
11
"

j!
Nil

Nil
Nil
Nil 
Nil

FEB.

Nil

"
"
"

n
n
"
11
"

n
"
11
"
"

n
ii
ii
w
"

n
ii
ii
"

"

«

11

w

Nil

     

Nil
Nil
Nil

MAR.

Nil

»
"
11

n
11
11
n
"

«
H
it
t
"

ii
"
11

* n
"

* "

Nil
60.2
84.8
87.0

* 74.4
36.8

* 23.4
15.8
10.8 
8.0

12.9
87.0
Nil

APR.

6.4

5.6
5.4
4.0

2.2
1.6
8.5

13.3
* 12.7

10.2
9.2
8.5
8.0
7.2

7.2
7.0
6.8
6.2
5.6

5.6
5.8
5.2
4.8
3.8

2.6
1.7

* 1.2
0.8

     

5.77
13.3
0.5

MAY

0.4

0.2
0.2
0.2

0.2
0.2
0.2
0.1
0.1

0.1
0.2
0.2
0.2
0.2

0.1
0.1
0.1
0.1
0.1

0.0
0.0

* 0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0

0.11
0.4
0.0

JUNE

0.0

0.2
0.4

71.1

55
03
80
18
62

24
* 29

89
94
70

37
* 17

00
66.4
51.2

39.8
36.4
29.5
26.5
21.6

1B.O
14.1
10.8
9.5

     

116
680
lO.O

JULY

8.2

6.2
5.6
4.8

4.2
3.8
2.8
2.0

* 2.4

* 2.4
14.8
24.4
11.3
6.8

4.8
3.B
4.0
3.6
2.8

2.
1.
0.
0.
0.

5.
4.
3.
2.

0.

4.8
24.
0.

AUG.

0.4

0.3
0.2
0.2

0.2
0.1
0.1
0.1
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.4
3.2

298
256
203
146

45.4

33.4
298
0.0

SEPT.

22.2

10.6
6.8

* 5.0

3.5
2.0
1.2
1.0
0.8

0.8
0.5
0.4
0.4
0'.4

0.4
0.5
0.5

12.3
SB. 4

50.4
33.4

* 22,8
16.2
11.8

* 8.6
6.8
4.2
3.2

     

10.1
58.4
0.4

CALENDAR YEAR 1962: MAX 140 MIN Nil MEAN 3.93 AC-PT 2,850
WATER YEAR 1962-63: MAX 680 MIN Nil MEAN 15.2 AC-PT 11,000

* Discharge measurement or observation of no flow made on this day.
Notte. The expression "nil" and "o.o" represent "no flow" and "less than 0.05 cfs" spectively.
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5-1133.6. Long Creek at western crossing of International boundary Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN 
AC -FT

OCT.

1.6
1.1
0.8
0.5
0.4

0.4
0.4
0.3
0.3
0.3

0.2
0.2
0.2
0.2
0.2

0.3
0.4
0.6
1.0
0.6

0.5
0.6
0.8
1.6
1.8

1.6
1.0
0.5
0.5
0.4
0.4

19.7
0.64
1.8
0.2 
39

NOV.

0.
0.
0.
0.
0.

* 0.

0.
0.
0.
0.

0.
0.
0.
0.
0.

P.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

5.
0.1
0.
0. 
10

DEC.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

1.3
0.04
0.1
0.0 
2.6

JAN.

0.0
0.0
0.0
0.0
0.0

0.0
* 0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

Nil

II
11
"

n
n
"
11
"

n
I'
"

||

Nil

0
0
0
0 
0

FEB.

Nil
"
"
"
"

»
"
11
ii
"

n
I'
ii
ii
"

n
»

It

"

"

II

1

"

"

"

It

It

It

Nil

Nil
Nil
Nil
Nil 
Nil

MAR.

Nil
"
11
"
"

n
"
"
11

* "

ii
ii
«
ii
"

* ii
ii
ii
"
"

n
it
"
11
"

n
it
H

u
Nil

Nil
Nil
Nil
Nil 
Nil

CALENDAR YEAR 1963: MAX 680 MIN Nil MEAN 15.3

APR.

* 20

124
* 167

476
428

* 228
143
140
122
200

309
260
206
166

* 140

125
113
90.
69.
58.

* 62.
57.
40.
33.
29.

25.
23.
22.
18.
16.

3,913.
13
47

16.

MAY

14.0
13.6
14.4
18.5

* 20.2

18.5
18.5
18.0
17.6
15.8

14.4
13.2
12.0
11.2
10.0

9.3
8.2

* 7.2
6.2
5.5

4.8
4.0
3.2
2.8
2.0

1.4
1.0
0.5
0.4
0.4
0.3

287.1
9.26
20.2
0.3

JUNE

0.
0.
0.
0.
0.

o.
0.
0.

* 0.
0.

0.
0.
0.
0.
0.

5-
6.
6.0
6.0
6.8

9.6
12.4
35.0
36.4
28.6

29.2
24.2
18.0
12.0
9.3

246.9
8.23
36.4
0.0

JULY

7.6
5.8
5.0
4.8
3.8

3.0
2.8
4.2
5.2
5.0

3.8
2.6

* 3.0
2.4
1.6

0.8
0.4
0.3
0.3
0.2

0.2
0.1
0.1
0.0
0.0

0.0
0.0

* 0.0
0.0
0.0
0.0

63.0
2.03
7.6
0.0

AUG.

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

Nil11
11
11
"

n
11
"
"
"

"
11
"
*i
"

»
11
ii

(|

Nil

0
0
0
0 
0

SEPT.

Nil
"
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"
"
"

* "
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"
"
11
"

n
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i'
"
"

* n
"
"
11
11

"
IT

11

Nil

Nil
Nil
Nil
Nil 
Nil

AC-FT 11,060
WATER YEAR 1963-64: MAX 476 MIN Nil MEAN 12.4 AC-PT 9,000

* Discharge measurement or observation of no flow made on this day.
Note.   No gage-height record Nov. 7 to Dec. 13. Stage-discharge relation affected by Ice Apr. 1-9. 

expression "nil" and "o.o" represent "no flow" and "less than 0.05 cfs", respectively.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15 

16
17 
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TCTAI
MEAN 
MAX
MIN
AC-FT

OCT.

Nil
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"
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"
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"
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"
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Nil

Nil
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Nil
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"
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"
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"
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Nil
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Nil
Nil
Nil
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n
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"
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"
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»

Nil

    

Nil
Nil 
Nil
Nil
Nil
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Nil
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"
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n
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Nil

Nil
Nil 
Nil
Nil
Nil

  CALENDAR YEAR 1964: MAX 476 MDJ Nil MEAN 12.3 
WATER YEAR 1964-65: MAX 798 MB! Nil MEAN 58.4

APR.

Nil
11
11
11
"

* ii
"

Nil
* 0.5
26.4

63.4
234

358
269

629 
798
741
539

* 348
253
190
150
125

109
* 88.7

73. B
72.2
53.6

5,738.6
191 
798
Nil

11,380

HAY

47.5
44.0

* 39.5
35.0
37.5

70.8
357
673
651
565

* 645
702

377
255

129 
106

* 86.0
60.8

50.6
41.5
39.5
40.5
72.2

393
702
549
420
402
426

8,768.4
283 
702
35.0

17,390

JUKE

466
432
423
391
346

287
239
188
148
122

107
85.1

59.6
69.0

70.6 
56.6
45.5
38.0

58.4
* 105

110
97.0
76.2

69.0
81.5
136
141
116

4,701.2
157 
466

38.0
9,320

JDLY

100
95.0

109
117
101

79.7
66.9
59.6
51.2
41.0

38.5
36.5

29.3
26.4

22.1 
19. B
16.5

* 17.9

18.4
28.3
70.6
99.0
102

60.8
42.0
33.1
27.4
19.3
17.9

1,603.4
51.7 
117

16.5
3,180

AUG.

15.1
12.8
10.6
8.4
6.6

6.6
6.6
6.6

16.4
* 51.2

34.0
24.5

13.3
12.4

7.4 
6.1
3.4
2.3

1.8
1.1
0.6
0.4
0.4

0.5
0.7
0.4
0.4
0.3
0.2

279.5
9.02 
51.2
0.2
554

SEPT.

0.1
0.1
0.0
0.4
0.5

0.4
0.4

20.6
* 30.2

23.1

17.4
13.3

6.6
4.3 

3.4
2.3 
2.0
1.6
1.3

1.1
1.5
1.5
1.3
3.4

13.8
15.1
14.2
13.8
13.3

217.2
7.24 
30.2
0.0
431

AC-PT 8,940 
AC-PT 42,260

* Discharge measurement or observation of no flow made on this day.
Hots. Stage-discharge relation affected by Ice Apr. 1-14. The expression "nil" and "o.o" represent no flow 

and "less than 0.05 cfs", respectively.



300 RED RIVER OF THE NORTH BASIN

5-1135. Long Creek near Crosby, N. Dak.

Location. Lat 48°58 T 30", long 103°16'04", In NW£ sec.3, T.163 N. , R.97 W. , on right bank at down- 
stream side of county highway bridge, 1 mile downstream from small tributary and 5 miles north 
east of Crosby.

Drainage area. 2,080 sq ml, approximately, of which about 1,300 sq ml Is probably noncontrlbutlng.
Records available. March to April 1943, April 1944 to September 1965 (discontinued).
Gage.--Water-stage recorder. Altitude of gage is 1,870 ft (from topographic map). Prior to June 21, 

T952, wire-weight gage at same site and datum.
Average discharge.--21 years (1944-65), 25.8 cfs (18,680 acre-ft per year); median of yearly mean 

discharges, 17 cfs (12,300 acre-ft per year).
Extremes.--Maximums and minimums (discharge In cubic feet per second, gage height In feet).

Annual maximum discharge (*) and peak discharge (200 cfs), water years 1961-65

Date

1961

Mar. 31, 1962 
Apr. 4, 1962

June 8, 1963

Time

_

0800 
2300

2400

Discharge

* 0

* 167

* 890

Gage
height

_

a 6.25 
6.02

9.40

Date

June 14, 1963
Aug. 26, 1963 

Apr. 5, 1964
Apr. 11, 1964

Time

1000
2300 

0600
0900

Discharge

481
481 

* 680
309

Gage 
height

8.77
8.77 

a 9.12
6.67

Date

Apr. 18, 1965
May 9, 1965 
May 27, 1965

Time

2230
0300 
1700

Discharge

797
800 

* 812

Gage
height

9.34
9.00 
9.04

No flow for part of each year.
1943-65: Maximum discharge, 6,240 cfs Apr. 23, 1948 (gage height, 16.10 ft); maximum gage 

height, 16.10 ft Apr. 22, 23, 1948 (backwater from ice Apr. 22); no flow during part or all of 
each year.

Maximum stage known, 16.10 ft Apr. 22, 23, 1948 (backwater from ice.Apr. 22). Flood In 1904 
reached about the same stage from Information by local residents. 

Remarks.--Records good except those for winter periods, which are fair. 
Revisions (water years).--WSP 1308: 1946. WSP 1728: Drainage area.

Apr

Discharge, In cubic feet pe

Mar. 25, 1962.... 1.0

156
160
148

Apr

econd, water years October 1960 to September 1962

Apr. 18, 1962.... 13

9.6 
7.7 
6.1 
4.5 
4.5 
4.5 
3.8 
2.6 
2.0

Apr. 

May

29, 1962.... 1.5

Month

Water year 1961-62. ....................................

Cfs-days

1,461.60

Maximum

160

Minimum

0

Mean

4.00

Runoff in 
acre-feet

28,760

2,900

Note. Flow occurred only on days listed above.

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL

MAX
MIN 
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0 
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0 
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0 
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
   

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

20
120

90
40
2B
19
12
6.9

335.9

120
0

6.B
B.O
6.3
4.0
3.3

2.B
2.0
2.5

11
17

13
11
10
B.9
B.6

9.3
B.3
6.1
5.6
4.5

3.8
3.3
3.3
2.9
2.4

1.5
.60
.20
.10

0

167.10

17
0

IN o

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
3.1
3.1

3.1
0

AC-FT

1.2
2.6
3.4
8.3

16

11
04
7
9
6

2
6
4
4
0

6
3
6
7
5

4
8
0
8
B

2
a
2
9
6

717
1.2

12,610

14
12
10
8.6
7.1

5.6
4.5
3.6
2.B
2.8

3.8
2.7

22
IB
11

7.1
4.B
3.6
3.2
2.4

1.9
1.4
1.0
.80

11

27
30
13
6.9
3.6 
2.1

30
.80

1.3
.BO
.60
.40
.30

.20

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
3.2
3.9

11

200
344
232
172
101 
57

344
0

30
19
13
9.J
7.1

5.0
3.0
1.9
1.2
.90

1.0
.80
.70

1.0
1.0

1.3
1.4
l.B
l.B

29

60
44
30
19
12

B.6
6.4
4.4
2.8
1.9

60
.70



RED RIVER OF THE NORTH BASIN

5-1135. Long Creek near Crosby, K. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

OTAL
EAN
AX
IN
C-FT

1.3
1.0
.80
.70
.60

.40

.20

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

5.20
.17
1.3

0
10

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0_____

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

1       

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

      
_____

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

30 
160
320
510
490

290
170
144
125
169

299
266
217
171
141

123
107
89
76
61

64
61
50
43
38

36
34
36
28
26

_____

4,374
146
510
26

8,680

IN 0

24 
23
27
30
32

31
30
30
30
23

23
22
22
20
18

14
14
14
6.7
5.2

6.0
5.1
3.8
2.4
2.2

2.0
1.8
1.5
1.0
.50

0

470.20
15.2

32
0

933

AC- FT 
AC-Ff

0 
0
0
0
0

0
0
.10
.10
.10

.10

.10

.10

.10

.20

.30
2.3
4.8
5.4
5.8

6.7
11
21
35
32

28
29
25
20
12
_____

239.20
7.97

35
0

474

12,620 
10,290

10 
3.6
.9
.5
.1

.4

.2

.6

.2

.1

.4

.1

.1

.6

.1

.2

.9

.8

.0

.40

.30

.30

.20

.20

.10

.10
0
0
0
0
0

99.40
3.21

10
0

197

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    -

0
0
0
0
0

DISCHARGE, IN CUBIC FEET

1
2
3
4
5

6
7
8
9

0
0
0
0
0

0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0
0
0

0
0
0
0

PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

0
0
0
0
0

0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0
0
0

0
0
0
1.0

50
45
46
45
53

90
307
713
734

511
600
500
400
350

300
250
200
170

117
104
116
131
121

95
75
66
56

11
8.2
.4
.9
.2

.7

.4
: .4
.1

.80

.60

.70
1.3
1.4

1.1
.90

1.0
21



RED RIVER OF THE NORTH BASIN

5-1136. Long Creek near Noonan, N. Dak. 

(International gaging station)

Location.  Lat 48°58'52", long 103°04'34", near north line of NE£ sec.l, T.163 N. , R.96 W. , on right 
bank 150 ft upstream from county highway bridge, 1.5 miles upstream from international boundary, 
and 7 miles northwest of Noonan.

Drainage area.--2,500 sq mi, approximately, of which about 1,620 sq mi is probably noneontributing. 

Records available.--October 1959 to September 1965.

Gage. Water-stage recorder. Altitude of gage is 1,840 ft (from topographic map). Prior to Aug. 18, 
T960, wire-weight gage at same site.

Average discharge. 6 years, 25.9 cfs (18,750 acre-ft per year).

Extremes. Haximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (200 cfs), water years 1961-65

Date

Mar. 20, 1961

Mar. 30, 1962

June 9, 1963

Time

1900

0700

0700

Discharge

* 23

* 154

* 809

Gage
height

4.12

5.33

8.42

Date

June 14, 1963
Aug. 27, 1963

Apr. 5, 1964
Apr. 11, 1964

Time

1800
1230

0900
1400

Discharge

230
477

* 784
471

Qage 
height

5.81
7.63

a 9.43
7.00

Date

Apr. 19, 1965
May 9, 1965
May 28, 1965

Time

0700
1030
0200

Discharge

771
* 781

762

Qage 
height

8.28
8.32
8.25

a Backwater from ice.

No flow for some months in each year.
1959-65: Maximum discharge, 3,200 cfs Mar. 27, 1960 (gage height, 14.4 ft, from high watermark, 

backwater from ice); no flow for some months in each year.

Remarks.--Records good except those for winter periods, which are fair.

Cooperation. This station is one of the international gaging stations maintained by the United 
States under agreement with Canada.

Revisions. WSP 1728: Drainage area.

DISCHARGE! IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

TO AL
ME N
MAX
MIN
AC- FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
o
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0_____

0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
o
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
      
_____

0
0
0
0
0

MAX

0
0
0
0
0

0
0
0
0
0

0
0
0
0
1.0

3.0
5.0

10
18
18

16
10
7 1
7 I
5 1

3 6
3 0
2 4
2 2
2 1
2 0

115.6
3.73

18
0

229

,000 f 
18 t

1.9
3.2
2.2
3.5
2.8

2.4
2.0
1.7
1.6
1.4

1.0
.90
.80
.70
.40

.40
1.0
.80
.70
.70

.60

.50

.50

.60

.60

.50

.50

.50

.40

.40
     

35.20
1.17
3.5
.40
70

IN 0 
IN 0

.40

.40

.30

.30

.30

.20

.20

.20

.20

.10

.20

.20

.10

.10
0

.10

.20

.20

.20

.20

.10
0
0
0
0

0
0
0
0
0
0

4.20
.14
.40

0
8.3

AC-FT 
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0   

0
0
0
0
0

34,700 
307

0
0
0
0
0

0
0
0
0
0

0
0
0
D
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0   

0
0
0
0
0



RED RIVER OP THE NORTH BASIN

5-1136. Long Creek near Noonan, N. Dak. Continued

DAY

1
2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

JAN.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
_____

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

20

50
75
89

102
127
77

540
17.4
127

0
1.070

65
42
35
OS
38

29
18
06
80
61

49
40
33
29
25

22
20
15
14
12

10
9.1
6.2
4.9
3.5

3.0
2.8
2.7
2.2
2.2

1.184.6
39.5
138
2.2

2,350

1.9
1.0
.70
.30
.20

.10

.10

.30

.20

.20

.40

.40

.40

.70

.70

.50

.40

.20

.50

.10

.10

.20

.20
0
0

0
0
0
0
.60
.40

10.80
.35
1.9

0
21

.20

.20
4.0
3.4
2.2

1.6
1.0
.70
.20
.20

.10

.10

.10

.10

.50

.50

.20

.10

.10
0

0
0
0
0
0

0
0
0
0
0

15.50
.52
4.0

0
31

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

DISCHARGE, IN CUBIC FEET PER SECOND. HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
o

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0_____

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
     
   

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0

30

112
84
40
20
10
8.0

304.20
9.81
112

0
603

7.8
7.5
7.1
6.2
4.9

3.6
3.2
3.1
3.1

12

22
19
15
12
8.8

8.0
7.3
6.6
6.8
8.6

7.8
7.5
6.8
6.6
6.2

5.5
4.5
4.1
3.6
2.5

     

227.7
7.59

22
2.5

2.0
1.8
1.5
1.2
.70

.50

.50

.40

.20

.20

.40
1.3
1.9
1.9
2.0

1.7
1.1
1.7
1.6
1.6

1.5
1.2
.90
.70
.60

.50

.40

.40

.40

.30

.30

31.40
I. 01
2.0
.20

.20

.20

.30

.50
6.8

171
364
623
739
356

177
146
174
223
214

181
146
127
103
77

64
60
49
46
42

32
27
23
23
19

     

4,214.00
140
739
.20

14
12
10
8.8
8.3

6.4
4.5
3.5
2.8
2.8

5.9
4.1
2.5

15
19

12
6.6
4.1
3.1
2.4

1.9
1.2
.90
.50

18

28
62
116
84
52
32

544.30
17.6
116
.50

21
14
8.
6.
4.

3.
2.
1.
1.
. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.10

0
0
.70

1.1
12

71
362
254
190
140
100

1,196.90
38.6
362

0

65
45
35
27
21

17
13
10

'

,
^'

.

.
 

f
.
.
.
'

25
47
36
27
20

14
11
9.4
7.3
5.7

     

479.9
16.0

65
1.2

CAL YR 1962: TOTAL 1,750.90 MEAN 4.80 MAX 138 MIN 0 AC-FT 3,470
MAT YR 1963: TOTAL 6,998.40 MEAN 19.2 MAX 739 MIN 0 AC-FT 13,880



RED RIVER OP THE NORTH BASIN

5-1136. Long Creek near Noonan, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER VEAR UCTUBER 1963 TU SEPTEMBER 1964

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
MAX
MIN

4.3
3.4
2.4
2.0
1.6

1.4
1.1
.90
.80
.70

.60

.50

.50

.50

.40

.40

.40

.50

.40

.20

.20

.20

.50

.30

.10

.10
0
0
0
0
0

.79
4.3

0

0
.10
.10
.10
.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.10

.10

.20

.20

.20

.20

.20

.20

.20

.20

.20

.13

.20
0

.20

.20

.30

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10
0
0
0
0
0

.11

.30
0

.20

.40

.30

.20

.20

.10

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.052
.40

0

0
0
0
0
0

0
0
0
0
0

0
.50

1.0
.50
.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10
0
0
0_____

.12
1.0

0

.20

.50

.20

.10
0

0
0
0
0
0

0
.50
.20
.10
.40

.30

.20

.20

.10
0

0
0
0
0
0

0
0
0
0
0
.50

.11

.50
0

20
200
500
550
650

430
300
290
280
274

429
393
320
235
186

156
138
123
104
86

78
78
72
!>6
48

42
39
37
36
33

206
650
20

IN 0 
IN 0

32
30
30
36
3B

42
39
36
35
32

28
24
23
23
21

16
14
14
12
9.4

8.3
7.3
6.4
5.7
4.9

4.3
2.5
1.7
1.0
.50
.30

Id. 6
42
.30

AC-FT 
AC-FT

.30

.40

.30

.30

.40

.40

.40

.80

.70

.30

.20

.40

.30

.30

.60

.70

.60

.80
5.3
10

11
10
13
25
35

29
27
25
21
17

7.88
35

.20

13,940 
14,210

13
11
9.4
9.7

25

15
8.0
5.1
4.1
3.0

2.5
2.2
2.2
2.7
2.2

3.1
.90
.90

1.0
.70

.90

.90

.40

.30

.30

.20

.20

.30

.10
0
0

4.04
25
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
o

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
0
0
0 
0

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN 
MAX
MIN
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
o
0

0 
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.10
.20

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0.40 
.013 
.20

0
.8

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
   

0 
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
o
0
0

0
0
0
0
0
0

0 
0 
0
0
0

0
0
.20
.50
.50

.70
1.0
1.6
1.2
7.0

35
55

230
350
400

278
448
684
757
635

465
328
230
181
149

131
115
97
86
80

192

0
11,400

66
57
49
42
47

78
13
23
60
57

28
94
74
07
45

38
82
41
20
95

73
56
49
51
77

208
640
715
549
473
490

310

42
19,040

511
51
48
46
41

36
29
24
205
167

145
126
100
82
79

90
92
90
72
54

43
70
123
121
107

90
85
97

149
146

188

43
11,170

131
112
105
115
120

107
86
72
61
51

44
39
35
32
28

25
22
20
18
16

22
22
23
62
66

116
73
47
35
28
22

56.6

16
3,480

1
1

.1

.8

.8

.0

.0

.6

.2

.8

2
3
2
1

.1

.5

.3

.0

.4

.4

.6

.8

.2

.1

.90

.7

.9

.2

.6

.2

.0

7.04

.90
433

.80

.50

.30

.80
1.7

1.1
1.1
.90
.90

11

23
18
12
9.5
7.1

6.3
5.3
3.5
2.0
1.3

1.1
1.8
3.6
2.8
2.0

1.7
1.6
3.4

10
9.8

4.83

.30
28T

MAT VR 1965: TOTAL 23,092.20 MEAN 63.3 MAX 760 MIN 0 AC-FT 45,800



RED RIVER OF THE NORTH BASIN

5-1137.5. East Branch Short Creek Reservoir near Columbus, N. Dak.

Location.  Lat 48°59'S6", long 10S°47'07", in SW£uw£ sec.32, T.I64 N. , R.93 W. , on left bank of 
reservoir, 0.5 mile south of international boundary and 6.0 miles north of Columbus.

Drainage area.--280 sq mi of which 175 sq mi is noncontributing.

Records available. April 1963 to September 1965.

Gage. Water-stage recorder. Datum of gage is 1,860.00 ft above mean sea level, datum of 1929.

Extremes.--Maximums and minimums (contents in acre-feet, gage height in feet) for April 1963 to 
September 1965 are contained in the following table:

Water 
year

1963 
1964 
1965

Maximum
Date

Sept. 5, 1963 
Apr. 12, 13, 1964 
Apr. 14, 15, 1965

Contents
765 

1,336 
1,356

Gage height
22.50 
28.13 
28.30

Minimum
Date

Sept. 22, 23, 1964 
Dec. 20-24, 1964

Contents

1,068 
1,028

Gage height

25.78 
25.38

Remarks.  Reservoir is formed by earthfill dam; storage began in April 1963. Outlet of lake is a 
fixed crest-concrete dam, average crest elevation, 1,886.90 ft above mean sea level. Reservoir 
capacity at crest elevation, 1,200 acre-ft. The reservoir is operated for water supply and 
recreation.

MONTH-END ELEVATIONS AND CONTENTS, APRIL 1963 TO SEPTEMBER 1965

Date

Oct. 31, 1962.......
Nov. 30.............
Dec. 31.............

Calendar year 1962

Jan. 31, 1963.......
Feb . 28 .............

Apr. 30.......... .. .
May 31.............
June 30 .............

Aug. 31.. ...........
Sept. 30...... .......

Water year 1963. . .

Oct. 31.. ...........
Nov. 30.............

Calendar year 1963

Feb. 29.............

Apr. 3O... ..........

June 30.............

Sept. 30.............

Water year 1964...

Elevation 
(feet)t

22.26

-

-

-

Contents 
(acre -feet)

743

-

-

-

Change in 
contents 

(acre-feet)

-13

-

32

-

+329

Date

Dec. 31.............

Calendar year 1964

Sept. 30.............

Water year 1965...

Elevation 
(feet)t

25.39

-

27 35

26.59

-

Contents 
(acre -feet)

,029

-

,155

-

Change in 
contents 

fccre-feet}

0

+323

+ 13

+83



306 RED RIVER OP THE NORTH BASIN

5-1138. Short Creek below international boundary, near Roche Percee, Saskatchewan 

(International gaging station)

Location.--Lat 49°01'42", long 102°51'00", in NW£ sec.11, T.I, R.7 W., 2d meridian, 4 miles south- 
west of Roche Percee and 5 miles upstream from mouth.

Drainage area. 480 sq mi.

Records available.--March 1960 to September 1965.

Gage.--Water-stage recorder.

Average discharge.--5 years, 4.10 cfs (2,970 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the follow- 
ing table:

year

1961 
1962 
1963 
1964 
1965

Date

Mar. 17 1961 
Mar. 26 1962 
June 7 1963 
Apr. 4 1964 
May 8 1965

Maximum

Discharge 
(ofs)

55 
123 
173 

b 347 
119

Gage height 
(feet)

a 6.18 
6.43
6.66

c 5.91

Date

Many days 
do. 
do. 
do. 
do.

Minimum

Discharge 
(cfs)

0 
0 
0 
0 
0

Gage height 
(feet)

\

a Backwater from ice.
b Maximum daily.
c Maximum gage height for the year, 5.99 ft Apr. 9, 1965, backwater from ice.

1960-65: Maximum discharge, 1,360 cfs Mar. 28, 1960 (gage height, 14.39 ft); no flow for 
many days in each year.

Remarks.--Records fair. Discharge affected by upstream regulation.

Cooperation. This station is one of the international gaging stations maintained by Canada under 
agreement with the United States.

Revisions. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL 
MEAN
MAX
MIN
AC -FT

OCT.

0.
0.
0.
0.
0.

0.
0.
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.02
0.1
0.0
1.4

NOV.

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.1

0.0
0.0
0.0
0.0
0.0

0.05
0.1
0.0
3.0

DEC.

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

JAN.

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.

0.0
0.
0.
It.

FEB.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.

...___
   

0.10
0.1
0.1
5.6

MAR.

0.1
0.2
0.2
0.5
0.5

0.5
1.0
2.0
4.0
5.0

9.8
9.8
10.0
15.7
20.4

52
53
29.6
17.4
12.6

9.8
7.7
7.4
0.9
4.0

3.4
1.7
1.5
1.3
1.2
1.1

9.17
53

0.1
564

APR.

a .0
a .0

.0
a .0

.0

a .0
a .0
a .0
a .9
a .9

a .9
.9
.8
.8
.5

.3

.3

.2

.2

.2

.2

.1

.1

.1

.2

.1

.1

.1

.1

.1

0.54
1.0
.1
32

MAY

0.1
0.1
0.0
0.0
0.1

0.2
0.3
0.4
0.5
0.5

0.6
0.6
0.7
O.B
0.8

0.8
0.6
0.6
0.4
0.4

0.3
0.3
0.2
0.2
0.2

0.2
0.2
0.1
0.1
0.1
0.1

0.34
0.8
0.0
21

JUNE

0.1
0.1
0.1
0.0
0.0

0.0
0.0
Nil

11
11

"
11
»
n
"

n
i*
"
"
"

n
»
M
n
"

ii
"
n
n

Nil

0.01
0.1
Nil
0.6

JULY

Nil
11
"
"
n

»
"
"
"
11

«
n
11
11
"

«
n
11
"
"

ti
H
"
it
11

«

"

"

"

Nil

Nil
Nil
Nil
Nil
Nil

AUG.

Nil"
11
°
"

»
n
n
11
"

»
"
"
"
"

«
n
n
"
"

n
"
"
n
"

n
"
"
"

Nil

Nil 
Nil
Nil
Nil
Nil

SEPT.

Nil"
"
n
"

"
"
11
"
"

"
i
"
11
"

»
"
"
"
"

n
"
»
n
"

H
"
"
"

Nil

Nil 
Nil
Nil
Nil
Nil

CALENDAR YEAR 1960: HAX - MIN - MEAN - AC-FT - 
WATER YEAR 1960-61: MAX 53 MIN Nil MEAN 0.87 AC-FT 632

a No gage-height record. 
Note. Stage-discharge relation affi 

Apr. 5. The expressions "nil" and
fected by ice Nov. 9 to Apr. 1. Wire-weight gage readings used Nov. 17 to 
o.o represent "no flow" and "less than 0.05 cfs", respectively.



RED RIVER OP THE NORTH BASIN

5-1138. Short Creek below international boundary, near Roche Percee, Saskatchewan Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30 
31

TOTAL
MEAN
MAX
MIN
AC -FT

OCT.

Nil
"
"
"
"

"
n
11
"
1

»
11
11
11
"

"
"
"
"
11

n
"
11
11
"

n
"

 

Nil

Nil
Nil
Nil
Nil
Nil

NOV.

* Nil
"
11
?f
11

n
"
n
11
"

n
"
11
11
"

"
11
11
n
i'

"
11
"
11
"

II
11
"

Nil

Nil
Nil
Nil
Nil
Nil

DEC.

Nil

11
11
11

n
11
'i
ii
11

n
"
11
'i
"

ii
11
"
ii
"

ii
11
11
11
11

n
n

i,
"

Nil
Nil
Nil
Nil
Nil

JAN.

Nil
11
11
11
"

"
"
"
"
"

"
"
"
"
"

»
"
"
11
"

"
"
"
"
11

»
"

|p
n

Nil
Nil
Nil
Nil
Nil

FEB.

Nil
"
"
11
"

"
?r
ii
"
11

n
n
ii
11
"

n
'i
"
11
"

ii
11
ii
i'
"

n
11

Nil

     

Nil
Nil
Nil
Nil
Nil

MAR.

Nil
"
"
11
11

n
"
11
"
11

»
11
"
"
"

"
"
"
i
"

* Nil
0.0
8.8

45.5
99

* 102
96.8
71.2

29.0
16.7

507.0
16.4
102
Nil

1,010

APR.

14.0
12.8

* 9.5
7.5
6.1

3.8
2.7
2.0
1.4
1.2

1.2
* 1.0

.9

.8

.8

.8

.6

.4

.3

.4

.1
0.0
0.0
.7
.1

Nil
11

 

Nil

69.1
2.3
14.0
Nil
137

MAY

Nil
* Nil

0.0
Nil

"

"
"
"
"
"

»
"

Nil
0.0
Nil

«
"
11

Nil
0.0

.8
1.0
.8
.7
.6

.6

.4

.5
1.4

* 1.8
41.0

49.6
1.6

41.0
Nil
98

JUNE

63.4
36.5
16.7
10.0
10.4

7.5
6.0
4.8
3.5
2.0

1.8
11.0

* 8.5
19.0
48.0

46.5
40.5
43.0
46.0
29.0

19.0
13.7
9.8
7.5
5.3

3.8
2.6

* 2.4
1.7
1.0

520.9
17.4
63.4
1.0

1,030

JULY

0.9
.7
.6
.4
.4

.4

.2
0.0
.1

0.0

0.0
0.0
Niln

11
"
"
"

n
"
"
"

*

»
"

H
Nil

3.7
0.1
0.9
Nil
7.3

AUO.

Nil
"
"
n

11
"

11

"
n
11
"
"

"
"
"
11
"

»
* "

"
"

"
"

H

Nil

Nil
Nil
Nil
Nil
Nil

SEPT.

Nil
"

11
11
11
"

11
"
11

"

"
11
"
"

 '
* n

M

Nil

Nil
Nil
Nil
Nil
Nil

CALENDAR YEAR 1961: MAX 53.0 MIN Nil MEAN 0.9 AC-PT 627 
WATER YEAR 1961-62: MAX 102 MIN Nil MEAN 3.2 AC-PT 2,280

* Discharge measurement or observation of no flow made on this day.a-fc^iitti jge measui emeiib ur ODservatlon OI no I .LOW made
ft. Stage-discharge relation affected by ice Mar. 1 
and "less than 0.05 cfs", respectively.

5-25. The expression "nil" and "o.o" represent "no

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5 

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27

29
30 
31

TOTAL
MEAN 
MAX
MIN 
AC -FT

OCT.

Nil
11
"

 

n
"
11
"
"

ii
"
"
11
11

«
11
"
"
"

n
"
"
"
11

n

 
ii

Nil

Nil
Nil 
Nil
Nil 
Nil

NOV.

Nil
"
11

 

* ..
"

"

"

"

»

"

11

"

"

n
n
11
11
"

"
"
11
"
"

"

U"11

Nil

Nil
Nil
Nil
Nil 
Nil

DEC.

Nil
"
"
"

it
"
"
11
"

«
"
"
n
"

«
11
"
"
"

»
"
"
n
"

"
"

"

Nil

Nil
Nil 
Nil
Nil 
Nil

JAN.

Nil
"
11

I!
 
11
11
11

»
"
11
n
"

"
n
"
11
"

»
11
"
n
"

»

 
«

Nil

Nil
Nil

Nil 
Nil

FEB.

Nil
"
"

||

 
11
11
"
"

»
"
"
"
"

»
"
11
"
"

n
ii
11
"
"

n

 

Nil
    

Nil
Nil

Nil 
Nil

MAR.

Nil
"
"
"

 
11
"
"
"

n
11
"
11

Nil

0.0
0.0
0.0

* 0.6
0.8

* 1.0
30.0
75.8
45.8

* 23.5

* 14.6
7.5

2.5
1.7 
1.2

209.4
6.75

Nil

APR.

1.2
1.2
1.2
1.2
0.9 

1.0
1.0
1.0

* 2.1
3.3

9.9
14.0
12.3
11.1
8.4

9.1
10.1
21.5
23.0
16.4

,-13.0
10.1
7.5
6.0
3.B

2.9
1.4

1.4
1.1

198.6
6.62

0.9

MAY

1.1
1.1
0.6
0.0

0.6
0.0
0.0
0.2
0.9

.3

.4
5 .0
9 .2
8 .6

5 .6
3 .2
1 .0
1 .4

.4

.8

.3
* .4

.B

.3

.0

.0

. 8

.0 
1 .0

411.6
13.3

0.0

JUNE

13.0
6.7

* 6.7
38.5

102.0
150.0
145.0
114.0
66.2

35.0
21.5
14.9
12.2
9.4

7.2
5.5
4.2
2.6
1.7

1.5
2.6
1.0
1.2
1.0

1.2
1.2

0.8
0.8

859.3
28.6

0.8

JULY

0.0
0.2
0.3
0.6

0.0
0.0
0.0
0.0

* 0.1

0.1
* 0.3

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

54.1

70.4
78.8

36.5
* 18.0 

11.7

337.3
10.9

0.0

AUO.

8;9
7.0
5.3
4.0

2.1
1.1
0.7
0.7
0.6

0.3
0.4
0.6
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.8
1.2

11.1

92.0
121.0

40.0
21.0 
14.0

419.0
13.5

0.0 
831

SEPT.

10.4
7.9
6.0
4.6

2.6
1.8
1.3
1.1
1.2

1.2
1.2
1.0
0.8
0.8

0.6
0.2
0.0
0.0
0.6

0.3
0.1

* 0.1
0.1
0.0

0.0
0.0
0.0 
0.1
0.6

48.4
1.61

0.0
96

CALENDAR YEAR 1962: MAX 102 MIN Nil MEAN 3.15 AC-FT 2,280
WATER YEAR 1962-63: MAX 150 MIN Nil MEAN 6.B AC-FT 4,920

* Discharge measurement or observation of no flow made on this day.
Note.   Stage-discharge relation affected by ice Mar. 16 to Apr. 14. The expression "nil" and "o.o" represent
no flow and less than 0.05 cfs", respectively.
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5-1138. Short Creek below international boundary, near Roche Percee, Saskatchewan Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL 
MEAN
MAX
MIN 
AC -FT

OCT.

0.8
0.8
0.8
0.8
0.8

0.8
0.8
0.8
0.8
0.8

0.6
0.1
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

8.7

0.8
0.0 

17

NOV.

0.0
0.0
0.0
0.1
0.1

* 0.2
0.2
0.1
0.1
0.1

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.9 
0.03
0.2
0.0
1.8

DEC.

Nil
"
11
11
"

"
ii
'i
ii
"

ii
11
11
ii
"

11
"
ii
11
11

ii
ii
11
ii
"

n
ii
ii
ii

Nil

Nil 
Nil
Nil
Nil

JAN.

Nil
"
11

, "
"

it
* ii

"
"

"

II

II

11

11

"

II

 I

II

 I

"

II

II

II

II

"

II

'1

II

II

Nil

Nil 
Nil
Nil
Nil

FEB.

Nil
"
ii
11
11

"
11
11
"
"

ii
"
11
||

ii
ii
ii
"

"

II

11

11

I'

"

II

II

H

Nil

Nil 
Nil
Nil
Nil

MAR.

Nil11
ii
11
11

ii
11
"
11
11

* Nil
0.0
0.0
0.5

* 0.7

* 0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.5
1.0
2.6

5.3

2.6
Nil

APR.

* 20.5
84.8

* 255
347
164

* 61.4
48.8
59.6
38.0
37.5

38.0
37.5
36.0
31.8

* 24.5

25.0
16.0
13.5
11.4
9.4

* 7.9
6.7
6.5
5.3
4.6

4.0
4.4
3.8
2.6
2.0

1,407.5

347
2.0

CALENDAR YEAR 1963: MAX 150 MIN Nil MEAN 6.83 AC-FT 4,

MAY

1.8
1.7
2.6
4.2

* 4.2

8.4
9.4
7.7
6.5
5.5

4.4
3.1
2.9
2.6
1.5

1.2
1.0

* 0.9
0.8
0.4

0.4
0.2
0.1
0.2
0.0

0.0
0.4
0.4
0.1
0.0
0.0

72.6

9.4
0.0

940

JUNE

0.0
0.0
0.0
0.0
0. 0

0.0
0.0
0.0

* 0.1
0.0

0.2
1.0
0.6
0.6
0.1

0.0
0.6
3.3
7.9

21.0

41.0
44.0
36.0
21.0
14.6

11.1
8.7
7.9
6.7
4.4

230.8

44.0
0.0

JULY

2.8
1.4
1.0
1.0
1.8

1.7
2.5
1.4
1.0
1.3

1.2
0.7

* 0.1
0.0
0. 0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
* 0.0

0.0
0.0
0.0
0.0

17.9

2.8
0.0 

36

AUG.

0.0
0.5
0.4
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.5
0.5
0.4

0.2
0.1
0.1
0.1
0. 1
0.1

3.0

0.5
0.0 
6.0

SEPT.

0.1
0.0
0.0
0.0
0.0

0.0
0.0

* 0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

* 0.0
0.0
0.0
0.0
0.0

0.7
0.8
0.6
0.4
0.2

2.8 
0.09
0.8
0.0 
5.6

WATER YEAR 1963-64: MAX 347 MIN Nil MEAN 4.78 AC-FT 3,470

* Discharge measurement or observation of no flow made on this day. 
Note. Stage-discharge relation affected by ice Nov. 11 to Apr. 11. 
xpression "nil" and "o.o" represent "no flow" and "less than 0.05 cf£

Backwater from 
", respectively.

lebris Sept. 25-30. The

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-FT

OCT.

0.1
0.0
"
"

n
"
"
'i
"

"
"
"
11
"

ii
11
"
"
11

"
11
11
11
"

»
"
Ir
"

0.0

0.1
0.0
0.1
0.0
0.2

NOV.

0.0
0.0

* 0.0
"

"
"
"
"
"

ii
"
"
11
"

ii
"
"
"
"

n
n

0.0
Nil
"

n
11
n
"

Nil

0.0
0.0
0.0
Nil
0.0

DEC.

Nil
"
"
"
"

n
"
11
11
"

"
"
"
"
"

»
"
"
"
"

n
"
11
"
"

n
11
n
"

Nil

Nil
Nil
Nil
Nil
Nil

JAN.
Nil11

"
"
"

"
"
"
11
"

 '
* »

11
"
"

"
11
11
"
"

n
11
11
"
"

n
"
11
11

Nil
Nil
Nil
Nil
Nil

FEB.
Nil11

11
"
"

ii
11
"
"
"

n
n
11
"
"

n
"
n
11
"

n
"
1!

"

"

II

11

"

Nil   

Nil
Nil
Nil
Nil
Nil

MAR.

Nil"
"
"
"

"
"
"
"
"

n
"
11
n
"

»
"
11
11
"

Ii
n
ii
11
"

ii
H
ii
"

* Nil

Nil
Nil
Nil
Nil
Nil

APR.

0.1
0.1
0.1
0.1
0.1

* 0.1
0.1

* 4.0
61.4
44.0

39.5
63.8

* 98.3
84.8
78.8

59.0
46.4
37.0
29.6

* 24.0

17.5
15.7
13.1
11.5
10.7

10.4
* 9.3

9.0
8.1
6.7

783.3
26.1
98.3
O.I

1,550

MAY

6.9
5.8

* 4.9
4.9
5.6

17.0
99.0
113
86.6
51.2

* 28.5
17.2
12.8
8.9
6.7

5.8
5.4

* 4.2
3.1
2.4

1.8
1.4
1.4
1.6
5.2

6.9
59.6
59.6
38.5
26.0
22.0

713.8
23.0
113
1.4

1,420

JUNE

29.6
51.8
44.0
29.0
20.1

15.0
1 .8

.8

. 3

.9

.0

.2

.3

.0

.3

.5

.2

.8

.6

.2

.2

.3

.0
* .9

0.7

0.8
0.6
0.2
0.0
0.0

265.1
8.84
51.8
0.0
526

JULY

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

* 0.3
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.3
0.01
0.3
0.0
0.6

AUG.

0.0
"
"
"
"
II
"
"
11

* 0.0

II
"
"
"

II
"
"
"

n
"
"
11
"

0.0
0.3
0.0
0.0
0.0 

* 0.0

0.3
0.01
0.3
0.0
0.6

SEPT.

0.0
0.0
0.0
1.0
0.4

0.2
0.2
0.0
0.1
0.2

0.2
0.2
0.2
0.2
0.4

0.5
0.6
0.6
0.7
0.7

0.8
1.2
2.2
2.3
2.0

1.6
1.4
1.4
1.4
2.4

23.1
0.77
2.4
0.0
46

CALENDAR YEAH 1964: MAX 347 MIH Nil MEAN 4.75 AC-FT 3,460
WATER YEAH 1964-65: MAX 113 MIN Nil MEAN 4.89 AC-FT 3,540

* Discharge measurement or observation of no flow made on this day.
Note. Stage-discharge relation affected by ice or beaver dams Nov. 16 to Apr. 13, June 21 to Sept. 30. Dis 

charge computed fom manual gage readings Apr. 4013. The expression "nil" and "o.o" represent "no flow" and 
less than 0.05 cfs', respectively.
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5-1140. Souris (Mouse) River near Sherwood, N. Dak. 

(International gaging station)

Location. La t 48°59'24", long 101°57'28", in WiSE^NE! sec.33, T.164 N., R.87 W., on right bank 
0.8 mile downstream from international boundary and 16 miles northwest of Sherwood.

Drainage area. 9,650 sq mi, approximately, of which about 6,400 sq mi is probably noncontributing.

Records available. March 1930 to September 1965. Monthly discharge only for some periods, pub- 
lished in WSP 1308.

Gage. Water-stage recorder and concrete control. Datum of gage is 1,604.00 ft above mean sea 
level, datum of 1929. Prior to Apr. 8, 1935, staff gage at same site and datum.

Average discharge. 35 years, 96.7 cfs (70,010 acre-ft per year); median of yearly mean discharges, 
67 cfs (48,500 acre-ft per year).

Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Date

Mar. 20, 1961

Mar. 30, 1962
June 15, 1962

Mar. 25, 1963

Time

0800

2130
06OO

1600

Discharge

* 160

400
* 891

* 470

Gage 
height

a 4.63

a 6.54
9.08

a 7.66

Date

June 7, 1963
July 27, 1963
July 31, 1963
Sept. 1, 1963

Apr. 5, 1964

Time

2000
0130
0830
1400

_

Discharge

218
184
140
143

* 880

Gage 
height

3.94
3.35
3.02
3.03

a 11. 45

Date

Apr. 6, 1964

Apr. 15, 1965
Apr. 24, 1965
May 17, 1965
June 9, 1965
July 24, 1965

Time

0300

0330
1300
1900
0900
040O

Discharge

-

540
576
887

* 1,030
164

Gage 
height

a 11. 48

a 8.11
b 6.95

9.05
10.08
3.24

a Backwater from ice.
b Release from Boundary Da

Water year
1961
1962 
1963

Date
Long periods 

do.

Annual mi

Discharge
O
0 
0

nimum dischar

Gage height

1

56, water ye

Water year
1964 
1965

ars 1961-65
Date

Feb. 27 to Mar. 3

Discharge
O.50 

b .80

Gage height
a 1.15

a occurred Sept. 15, 1964. 
b Minimum daily.

1930-65: Maximum discharge, 7,400 cfs Apr. 28, 1948 (gage height, 23.80 ft); no flow for long 
periods in some years.

Maximum stage known, 23.80 ft Apr. 28, 1948. Flood in 1927 reached a stage of about 22 ft, 
from information by local residents.

Remarks. Records good except those for winter periods, which are fair. Some regulation at low 
flows by reservoirs in Canada. Some small diversions for irrigation and municipal supply.

Cooperation. This station is one of the international gaging stations maintained by the United 
States under agreement with Canada.

Revisions (water years). WSP 1308: 1934, 1945. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOMD, WATER YEAH OCTOBER 1960 TO SEPTEMBER 1961
DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL 
MEAN 
MAX
MIN 
AC -FT

OCT.
0.2
.2

** .4

.4

.4

.5

.7

.7

.8
1.3

1.0
.9

1.1
1.3
1.4

1.6
1.6
1.6
1.5
1.7

.8

.8

.7

.7

.6

* .1
.2
.8
.8
.9
.7

42.4 

4.1
0.2
84

NOV.

2.0
2.1
2.0
1.8
1.8

1.8
1.8
1.8
1.7
1.7

1.7
1.7
1.8
1.8

* 1.8

1.8
1.8
1.8
1.9
2.0

2.0
2.0
2.0
2.0
2.1

2.1
2.1
2.0
2.1
1.9

2.1
1.7

DEC.

.9

.0

.1

.1

.9

.9

.8

.7

.6

.9

.8

.8
* .8

.0

.2

.1

.0

.9

.8

.7

.5

.4

.4

.3

.2

.2

.1

.0

.0

.0 

.0

.2

.0

CALENDAR YEAR I960: MAX 2,6 0 
WATER YEAR 1960-61: MAX 1 4

JAN.

1.0
.9
.8

* .8
.8

1.1
1.0

1.

1.

FEB.

0.

**

1.

i!
  

1.2
0.1

MAR.
.2
.0
.8
.4
.6

.9
* .0

.8

.5

.2

.0

.2

.7
* .5

.6

.2

.0
10
30

* 144

140
* 133

116
91

* 76

65
56
48

* 3

7 
4

144
.8

APR.

28
34
33
30

* 28

22
24
24
22
21

20
19
20
19
17

16
15

* 13
11
12

12
11
11
11
11

10
8.5
7.9
7.7
7.2

34
7.2

MAY
* 6.6

6.1
5.7
5.9
7.9

11
11
8.8
7.5
6.6

9.4
11
11
11
12

* 10

9.1
9.1
9.4
9.1

8.2
7.7
7.2
6.8
5.9

5.3
4.8
4.2
4.0
3.7 

* 3.7

12
3.7

JUNE
3.3
3.0
2.6

28
26

* 19

14
11
7.7
5.9

4.8
4.0
3.3
2.8
2.4

1.8
1.7
1.6
1.6
1.4

1.2
1.0
.8
.7
.6

.6

.5

.4

.3
* .4

28
.3

JtLY
0.

*

0

0
0
0
0
0

0
0
0
0

* 0

0
0
0
0
0
0

.07 
0.3

0
4.6

AUG.

<*>

(*)

<*)

0 
0 
0
0
0

SEPT.

(*)

<*>

0 
0 
0
0
0

MIN 0.2 MEAN 124 AC-FT 90,120 
MIN 0 MEAN 5.91 AC-FT' 4,270

'Discharge measurement or observation of no f
** Field estimate made on this day.
Note. Stage-discharge relation affected by ic

ow made on this day. 

Mar. IB-28.
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5-1140. Souris (Mouse) River near Sherwood, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL 
MEAN 
MAX
MIN
AC -FT

OCT.

(*)

(*)

0 
0 
0
0 
0

NOV.

(*)

0 
0 
0
0 
0

DEC.

(*)

(*)

0 
0 
0
0 
0

JAN.

(*)

0 
0 
0
0 
0

FEB.

(*)

0 
0 
0
0 
0

MAR.

0
0
0
0
0

0
* 0

0
0
0

0
0
0
0
0

0
0
0
0
0

* 0

0
0
0
0

«* j
30

* 53

20
330 

* 320

754 
24.3 
330

1,500

APR.

210
120

* 110
0

* 5

0
0

* 7

2
1

* 8

5
1
9
5

2
* 0

0
9.1

10

11
9.4
7.8
8.6
9.4

9.1
8.3
8.3
8.0
5.3

1,089.3 
36.3

2,160

MAY

.1

.0

.5

.3

.6

.5

.3

.3

.3

.1

.0

.1

.3

.1

.4

.0

.8
* .3

.8

.0

3
10
11
11
8

62
44
38
41
41
32

25.8

1,590

JUNE

29
28
29
32

* 31

36
40
41
40
37

33
32
37
39

577

150
74
55
47
47

52
58
80
83

* 60

49
41
38
37
30

65.4

3,890

JULY

25
22
22
21
18

26
29
20
15
13

13
13
10
8.8
8.6

* 8.8
9.4
8.0
6.4
5.5

4.6
4.0
3.7
3.5
3.3

2.9
2.8
2.7
2.6
2.5
2.2

10.9

669

AUG.

2.0
2.0
1.8
1.8
1.8

1.7
1.7

* 1.6
1.4
1.3

4.1
3.6
3.0
2.4
2.0

1.6
1.4
1.5
1.4
1.2

1.0
1.0
1.0
1.0
1.0

.8

.7

.6
* .5

.4

.4

1.54 
4.1
.4 
95

SEPT.

0.4
.4
.4
.3
.3

.2

.2

.2

.1

.1

* 0

0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0

* 0

0
0

.09 
0.4

0 
5.2

CALENDAR YEAR 1961: MAX 144 MIH 0 MEAN 5.49 AC-FT 3,980 
WATER YEAR 1961-62: MAX 577 MIN 0 MEAN 13.7 AC-FT 9,910

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
Note. Stage-discharge relation affected by ice Mar. 26 to Apr. 7.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1 
2
3
4
5

6
7
8
9

10

11 
12
13
14 
15

16
17
18 
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN

MIN 
AC-FT

OCT.

0
0 
0
0
0

0
0
0
0
0

0

*

1.
3.
2.
1.
1.
1.

14.
0.4
3.

0 
29

NOV.

* 0.8
.8 
.8

1.0
1.3

1.2
.8
.7
.6
.6

.6

.6 
** .7

.7

.7 

.8

.8

.8 

.8

.8

.8
1.0
.9
.8
.8

.9
1.0
1.0
1.2
1.2

25.5
0.85
1.3 
.6 
51

DEC.

.2

.2 

.4
** .4

.3

.2

.2

.2

.0

.0

.8

.6 

.6

.5

.5

.4

.3
** .2

.2 

.2

.2

.1

.1

.1

.1

.1
0
0
0
0
0

17.1
0.55
1.4 

0 
34

JAN.

<*)

(*)

0
0
0 
0 
0

CALENDAR YEAR 1962: MAX 577 MIN 0 
WATER YEAR 1962-63: MAX 450 MIN 0

FEB.

<*>

(*)

     

0
0
0 
0 
0

MAR.

0
0 
0

* 0
0

0
0
0
0
0

* 0

0 
0
0
0 

0
0
0 
0
5

* 15

10
20

350
* 450

350
250
200
160

* 110
70

1,990
64.2
450 

0

APR.

40
170 
80
60
50

* 42

40
37

* 32
30

35

22
19

17
22
20

29

30
29
26
25

* 24

25
27
25

* 22

20

1,064
35.5

17

MAY

18

14
14
13

13
12
10

* 10
10

11

19
19

17
18
21

70

60
* 50

44
41
38

35
29
24
20
17
15

746
24.1

10

JUNE

13

11
* 14

28

194
182
190
165
164

182

* 155
141

87
68
54

38

34
40
38
33
29

* 27

23
21
20
19

2,312
77.1

11

JULY

16

14
15
15

15
15
17

* 17
17

17

16
17

17
17
16

27

27
25
23
22

* 28

62
134
58

* 68

140
140

1,065
34.4

14

AUO.

132

98
74
58

* 47
35
30
29
27

25

20
18

15
14
12

10

9.1
* 9.1
11
13
18

40
31
25
24
24
77

1,105.2
35.7

9.1

SEPT.

140

98
80

* 63

52
43
37
31
28

29

31
30

24
22

* 20

16

15
14
13
13
12

11
8.6
6.4
4.8
4.3

1,039.1
34.6

4.3 
2,060

MEAN 13.8 AC-FT 10,020 
MEAN 25.7 AC-FT 18,600

"Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
Note. Stage-discharge relation affected by ice Dec. 14 to Apr. 4.
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5-1140. Souris (Mouse) River near Sherwood, N. Dak. Continued

OISCHARG6, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 196*

DAY

1
2 
3 
4

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17
18

20

21 
22 
23

25

27 
28 
29 
30 
31

MEAN 
MAX 
MIN

OCT.

4.2

2.7
2.6

3.0 
3.8

3.5

2.6 
^ 2-T 

3.4 
3.2

3.1 
5.5 
4.4

3.2

3.0 
3.2

3.2

2.8 
3.0 
3.8 
4.6
4.8

5. 
2.

NOV.

5.3

5.1

4.6 
4.4

5.5

** *' 6 
** 4.3 

4.1 
4.1

4.1 
5.3 
8.5

5.8

5.8 
5.8

5.3

** 5.8 

6.2 
8.1 

10

10 
4.1

11

8.3

7.8 
7.4

** 6.4

5.5 
4.8 
4.1 
2.8

2.6 
2.6 
2.4

2.3

2.3 
2.6

3.2

2.B 
2.6 
2.2 
1.9 
2.1

11 
1.9

2.3

3.0 
3.2

* 3.5 
3.5

3.5

3.2 
3.2 
3.5 
3.6

3.8 
3.8 
3.8

3.6

4.1

3.9

3.1 
3.0 
2.8 
2.8 
2.8

4.1 
2.3

2.B

3.0

3.1 
3.1

3.1

3.2 
3.2 
3.2 
3.1

3.1 
3.1 

  3.1

3.4

3.0

3.1

3.1 
3.1
3.4

3.6 
2.8

3.5

4.8

3.9 
3.6

3.4

4.4 
* 10 

8.0 
8.0

10 
* 6.0 

5.0

4.0

15 
18

10

7.0 
4.5 
3.5 
3.0 
3.0 

* 7.5

18 
3.0

250

680

** 820 

660

460

370 
610 
660 

* 550 
545

* 661 
670 
612

406

275 
227 
206 
202

198 
196 

* 192 
185 
179

840 
179

164 
147 
147 

^ 15?

154 
145 
152 
147 
138

123 
117 
119 
126 
121

104 
94 
94

  88 * 79

81 
73 
63 
59 
51

45 
40 
34 
36 
40 
38

164
34

33 
30 
23 
20 

* 17

17 
17 
18 
17 
16

14 
17 
17 
17 
17

16 
17 

* 20 
37 
52

71 
66 
61 
65 
63

65 
77 
76 
62 
51

77 
14

* 44 
36 
32 
28 
30

6 
8 
8 
9 
9

a
7 

  9 
42 
37

34 
30 
26 
24 
23

22 
23 
23 
20 
19

18 
15 
13 

* 11

* 9.7 
10

68 
9.7

9.4 
10 
8.8 
8.B 
7.8

8.8 
8.1 
7.6 
6.4

* 5.8

5.1 
4.8 
4.8 
4.2 
3.9

3.6 
3.4 
3.1 
3.1
3.0

3.4 
3.9 
3.8 
3.6 
3.4

3.2 
2.8 
2.7 
2.3 
1.9 
1.8

10 
1.8

.8 

.8 

.4 

.4 

.2

1.4 
1.6 
1.6 

* 1.6 
1.6

1.5 
1.3 
1.0 
.7 
.6

1.0 
1.0 
.8 
.6 
.5

.5
* .5 

.6 

.6 

.7

1.2 
.9 
.9

5.1 
3.6

1.30
5.1 
.5 
77

CALENDAR YEAR 1963: MAX 450 MB! 0 MEAN 26.7 AC-FT 19,320 
WATER YEAH 1963-64: MAX 840 MIN 0.5 MEAN 52.9 AC-IT 38,430

Discharge measurement made on this day. 
** Field estimate made on this day. 
Note. Stage-discharge relation affected b

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3 
4
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16
17 
18 
19 
20

21
22 
23 
24 
25

26 
27 
2B 
29 
30 
31

MEAN 
MAX 
MIN

3.0 
2.2 
1.9 
1.8

2.2 
1.9 
1.7 
1.6 
1.8

2.2 
2.4 
2.3

2.4 
2.4 
2.2 
2.2

2.3 
2.3 
2.1

2.1 
2.2 
2.2 
2.6 
2.3 
2.3

2.19
3.0 
1.6

2.6 
2.8 
2.8 
2.7

2.6 
2.6 
2.4 
2.3 
2.3

2.3 
2.2 
2.2

2.6 
* 2.3 

2.3
2.7

2.4 
2.4 
2.3

2.8 
8.0 

10 
10 
10

3.45 
10 

2.2

* 11 
12 
9.1
7.B

6.4 
6.7 
6.7 
6.4 
5.8

5.5 
5.1
4.8

3.9 
3.6 
3.5 
3.4

3.2 
3.2
3.2

3.0 
2.B 

* 2.6.

2.6 
2.6

4.92 
12 

2.6

2.4 
2.2 
2.2 
2.2

2.0 
1.8 
1.8 
1.6 
1.6

1.4 
1.4 

* 1.4

1.6 
1.8 
2.0 
2.2

2.6 
2.6
2.4

2.4 
2.2 
2.2

2.0 
2.0

1.97 
2.6 
1.4

1.8 
1.6 
1.4 
1.2

1.2
1.2 
1.2 
1.2 

* 1.2

1.2 
1.0 
1.0

1.0 
1.0 
1.0 
1.0

.9
* .9 

.9

.9 

.8 

.8

     

1.09 
1.8 
.B

0.8 
.8 
.8 

1.0

1.2
1.4 
1.6 
1.8 

* 2.0

2.0 
2.0 
2.0

4 
5 
3 
2.8

2.4 
* 2.2 

2.0

2.0 
2.0 
2.2

2.4 
2.6

2.09 
5 

0.8

2.6
* 2.8 

3.0 
5.0

8.0 
12 
25 
35 
40

150 
300 

* 370

220 
240 
390 

* 340

320 
474
568 
502

36 B 
* 289 

310

305

568 
2.6

236 
221 
171 
136 

* 121

132 
190 
245 
366

578 
694 
781

866 
8B4 

* 879 
7B8 
600

422 
333 
294 
257 
229

220 
210 
202

422
605

B84 
121

746 
* 831 

860 
835 

* 851

929
989 

1,020 
1,030

785 
587 
421

457 
* 422 

322 
238 
199

178 
185 
207 
199 
164

13B 
130 
123

162

123

167 
161 
155 
164 
162

150 
145 
143
138

141 
132
100

61 
48 
40 
38 
36

46 
36 
56 

147
98

* 79 
* 73

65

45 
37

36

AUG.

26 
40 
63 
71 
71

68 
63 
59 
58

50 
37 
27

19 
16 
13 
12 
11

9.1 
8.1

* 7 * 6 
* 6.9

6.2

6.7 
3.1 
7.1

* 5.B 
5.B

5.8

SEPT.

5.6 
5.6 
5.5
7.6 
8.8

7.6 
7.6 
8.3 
B.I 
7.6

6.9 
8.3 

16 
17

15 
17 
16 

^ 17 
* 14

12 
13 
13 
11 
9.1

B.5 
9.7 
8.8 
8.3 
B.3

5.5 
625

CALENDAR YEAR 1964: MAX 840 MIN 0.5 MEAN 52.7 AC-FT 38,250 
WATER YEAR 1964-65: MAX 1,030 MIN 0.8 MEAN 111 AC-FT 80,610

* Discharge measurement made on this day.
Hote. Stage-discharge relation affected by Ice Nov. 25-30, Dec. 27 to Apr. 22.
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5-1155. Lake Darling near Foxholm, N. Dak.

Location. Lat 48°27'27", long 101 "35"14", In NE^NE! seo.l, T.157 N., R.85 W., on control structures 
of Lake Darling Dam, reservoir of Fish and Wildlife Service, on Souris River about 6 miles north 
of Foxholm and at mile 82.9 downstream from Canadian border.

Drainage area. 10,200 sq mi, approximately, of which about 6,700 sq mi is probably noncontributing. 

Records available. April 1936 to September 1965 (no winter records 1936-39).

Gage. Water-stage recorder. Datum of gage is 1,577.00 ft above mean sea level, datum of 1929 (Fish 
and Wildlife Service bench mark). April 1936 to July 30, 1959, staff gage and July 31, 1959, to 
Aug. 8, 1963, wire-weight gage at same site and datum.

Extremes. Maximums and minimums (contents in acre-feet, gage height in feet) for the water years 
1961-65 are contained in the following table:

Water 
year
1961 
1962 
1963 
1964 
1965

Maximum
Date

Oct. 2, 1960 
July 6, 1962 
Aug. 12, 1963 
July 11, 1964 
June 4, 1965

Contents
a 69,400 
a 35,900 
a 42,500 
a 64,800 

95,200

Gage height
16.28 
11.18 
12.41 
15.73 
19.25

Minimum
Date

Sept. 30, 1961 
Sept. 30, 1962 
Feb. 18, 25, 1963 
Nov. 19, 1963 
Nov. 6, 1964

Contents
b 35,300 
b 31,800 
b 31,200 
b 36,800 

53,400

Gage height
11.06 
10.20 
10.04 
11.37 
14.20

a Maximum observed, 
b Minimum observed.

1936-65: Maximum contents observed, 130,000 acre-ft Apr. 23, 24, 1943 (gage height, 22.83 ft); 
minimum observed since April 1943 when reservoir was first filled to spillway level, 31,200 
acre-ft Feb. 18, 25, 1963 (gage height, 10.04 ft).

Remarks. Reservoir is formed by earth dam; storage began in April 1936; dam completed in July 1936. 
Usable capacity, 108,500 acre-ft between gage height 0.0 (sill of control gages) and 21.0 ft 
(crest of spillway). Dead storage, 3,500 acre-ft. Water is used during periods of low flow at 
wildlife refuge downstream.

Cooperation. Gage-height record furnished by Fish and Wildlife Service. 

Revisions (water years1.--WSP 1338: 1942. WSP 1728: Drainage area.

MONTH-END GAGE HEIGHT AND CONTENTS, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1965

Date

Dec. 31.............

Calendar year 1960

Sept. 30.... .........

Water year 1961...

Dec. 31.............

Calendar year 1961

Sept. 30.............

Water year 1962...

Calendar year 1962

Water year 1963...

Gage-height

15.62

-

11. OS

-

10.48

-

10.20

-

10.08

-

-

Contents

64,000

-

35,300

-

32,900

-

31,800

-

31,300

-

-

Change in

(acre -feet)

+ 1,000

+22,400

-3,200

-33,700

-100

-31,100

-1,800

-3,500

-400

-1,600

+7,400

Dec . 31 .............

Calendar year 1963

Sept. 30. ............

Water year 1964...

Dec. 31.............

Calendar year 1964

Sept. 30. ............

Water year 1965...

Gage-height

11.52

-

14.57

-

14.38

-

17.94

-

Contents

37 , 000
37,600

-

62,200

56,000

-

54,000
54,700

-

83,500

-

Change in

(acre-feet)

-400
+600

+6,300

0

-700

-1,500

+16,800

0
+700

+17,100

-600

+27,50O
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5-1160. Souris (Mouse) River near Foxholm, N. Dak.

Location. Lat 48°22'20", long 101°30'18", in SW^SEi see.34, T.157 N., R.84 W., on left bank 30 ft 
upstream from county highway bridge, 3 miles east of Foxholm, 19 miles upstream from Des Laos 
River, and at mile 98.3 downstream from Canadian border.

Drainage area. 10,200 sq mi, approximately, of which about 6,700 sq mi is probably nonoontributing.

Records available. June 1904 to November 1905, March to July 1906 (gage heights only), October 1936 
to September 1965. Monthly discharge only for some periods, published in WSP 1308. Published as 
Mouse River near Foxholm, 1904-6.

site at datum about 0.5 ft higher.

Average discharge. 30 years, 95.0 cfs, unadjusted (68,780 acre-ft per year); median of yearly mean 
discharges, 55 cfs (39,800 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following
1-ahT t*  

year

1961 
1962 
1963 
1964 
1965

Date

Apr. 4 1961 
Apr. 23 1962 
Apr. 16 1963 
Apr. 27 28, 1964 
June 15 1965

Maximum

Discharge 
(cfs)

186 
218 
225
314 
917

Gage height 
(feet)

6.13 
6.22 
6.24 
6.49 

12.20

Date

Sept. 24, 1961 
Many days 
Long periods 
Many days

Minimum

Discharge 
(cfs)

1.2
0 
0 
0 
0

Gage height 
(feet)

5.16

1904-6, 1936-65: Maximum discharge, 3,040 cfs May 16, 1948 (gage height, 14.79 ft); maximum 
reverse flow, 25 cfs Apr. 4, 1949, caused by backwater from Des Lacs River; no flow at times in 
many years.

Remarks. Records good except those for winter periods, which are fair. Flow completely regulated 
since 1936 by Lake Darling (see station 5-1155) and several smaller reservoirs (combined capac 
ity, about 184,000 acre-ft). Some small diversions for irrigation and municipal supply.

Revisions (water years). WSP 1308: 1905. WSP 1728: Drainage area.

DISCHARGEt IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1

ME N 
MA 
MIN

29
29
26

25

25
25
26
26
25

25

25
25
25

21
19
19
19
20

21
21
21
9
8

8
B
8
8
B

18

75
52
20

14

13
11
6.5
8.9

10

10

a. 9
8.1
8.9

B.I
8.9

10
13
11

11
9.7
8.9
9.7

10

10
9.7
8.1
6.5
5.8

5.8

2 3
2 0
4 4

8 1

1
1
7
1
6

1

0
6
8

0
B
8
B
7

4
6
6
5
4

2
5
3
7

18

2.0

17
17
17

17

16
15
15
14
14

13

16
16
16

16
15
15
15
15

16
16
16
16
16

16
17
17
16
16

13

16
16
15

15

15
14
16
17
17

17

16
16
16

16
16
16
15
15

15
15
15
15
15

15
15
15

  .    
_____

14

15
15
15

15

15
15
15
15
15

15

15
15
15

15
14
13
16
16

16
15
13
13
13

13
16
22
21
21

13

20
20
49

183

183
183
183
183
183

133

62
41
21

21
21
20
20
20

19
19
18
IB
18

18
18
20
22
22

18

21
21
21

20

19
16
15
15
15

15

12
9.7

14

18
19
17
15
15

16
16
18
19
17

18
18
18
19
20

9.7

19
20
20

20

19
18
16
15
14

14

89
94
94

94
43
18
19
20

21
21
20
17
16

17
17
17
18
20

14

2
2
2

2

2
2
2
2
2

2

2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
V
2
1

18

8
8
8

9

8
8
7
6
5

5

4
3
2

9
1
1

< 4
4

6
< 6
6
6
6

6
< 6
6

' 6
6

13

96
96
96

96

96
96
72
50
50

30

10
8.9
8.9

9.7
10
10
6.4
2.0

1.7
1.4
1.7
1.4
2.0

2.3
2.0
2.0
1.7
1.7

1.4

CM. VR 1960: TOTAL 24.852.00 AC-FT 49.290
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5-1160. Souris (Mouse) River near Foxholm, N. Dak. Continued

1
2 
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN

MIN

1.7

f
.
 

.
m
.
.:

'

^

,:

.:

 

^

.:

 

.4
3
5
5
3
1

7.39
56 

1.4

12

7.0
5
5

5
5
6
8
8

8
8
7
8
a

.8

.3

13. a
18 

2.3

2.3

.3

.0

.0

.0

.0

.7

.7

.4

.4

.4

.2

.0

.80

.80

.80

.60

.60

.60

.60

.80

.80

.80

.80

.80

.0

.0

.0

.0

.0

1.24
2.3
.60

1.0

1.0
1.0
1.0

.80

.BO

.60

.60

.80

.BO

.80

.60

.60

.60

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.30

.30

.30

.30

.30

.58
1.0 
.30

.40

.40

.40

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40
     
_____

.33

.40 

.20
18

.40

.50

.50

.50

.50

.50

.50

.50

.50

.40

.40

.40

.40

.40

.30

.30

.30

.30

.40

1.0
1.5
.90

1.3
1.7

1.3
1.1
.80
.60
.60
.50

.64
1.7
.30

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.60

.50

.50

.50

.50

.50

.50
33

110
204
204

204
208
181
142
96

4.8
8.6

15
6.9
4.2

47.7
203 
.50

6.9

.1

.8

.6

.6

.8

.1

.1

.8

.8

.6

.4

.1

.a

.6

.8

.6

.4

.6

.6

.7

.7

.1

.1

.4

.7

.4

.2
1
1

3.13

1.4

4.7

2.3
2.3
2.3

2.0
2.3
1.7
1.7
1.7

1.7
2.0
2.0
2.0
2.9

3.4
2.9
Z.9
2.S
2.5

2.9
2.5
2.2
1.9
2.5

4.6
4.6
4.0
3.4
2.9

2.69

1.7

2.5

2.9
2.5
2.5

3.4
2.1
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.8
2.8
2.1
1.8
1.5

1.3
1.1
.90
.50
.40

.40

.50

.40

.40

.30 

.30

1.51

.30

.30 

.30

.30

.30

.30

.30

.40

.30

.10

.10

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

0
0
0
0
0 
0

.14

0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
0 
0
0 
0

AC-FT 4.730

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
KIN
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

    

0 
0
0
0
0

.0
2
2

25
24
24
24
24

24
24
24
12

.20

.20

.10
0
0
0

0
0
0
0
0

0
0
0
0
0
0

260.50 
8.40

25
0

517

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
     
   

0 
0
0
0
0 

MAX 1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

117

225
222
222
222
1B6

2.6
.60
.40
.30
.30

.30

.30

.40

.30

.20
     

40.0
225

0
2.380

IN 0

.20

.10
0
0
0

0
0
0
0
.10

.20

.60
1.4
.60
.20

.10

.20

.20

.10

.30

.20

.10

.10

.10
0

0
0
0
0
0
0

.15
1.4

0
9.5 

AC  FT

0
0
0
.10
.60

1.7
.40

2.0
2.7
5.8

2.3
1.7
1.7
1.0
.80

.30

.20

.40

.40

.10

.10

.20

.10

.10

.20

.10

.10

.10

.20

.10
     

.78
5.8

0
47

3.900

.10

.10

.10

.10

.10

.10

.10

.10
0
.30

.30

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
.10

.30

.20

.20

.10
0
0

.10

.80
0

6.2

0
.10
.20
.10
.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.019
.20

0
1.2

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

     

0 
0
0
0
0
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5-1160. Souris (Mouse) River near Foxholm, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YfcAR OCTOBER 1963 TO SEPTEMBER 1964

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
MIN
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

131
251
104
55
1.4

.60

.30

.20

.20

.20

.30

17.6
251

0
1,080

.40

.40

.40

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.41

.60

.20
24

.20

.20

.20

.20

.20

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.039
.20

0
2.4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0

.10
0
0
0
0

.20

.30

.60

.80
1.3

.40

.20

.20

.10
0

0
0
0
0
0

0
0
0
.10
.10

.10

.10
0
0_____

.16
1.3

0
9.1

0
0
0
.10

0

0
0
0
0
.10

.10
0
.10
.10
.10

.10

.10

.10

.10

.10

.10
0
.10
.10
.10

0
0
0
0
0
.70

.071
.70

0
4.4

.7

.3

.1

.0

.80

.0

.0

.1

.1

.1

.1

.3

.1

.0

.0

.7

.8

.1

.0

.80

2
23
30
30
30

30
30
30
30
8

82.6
307
.80

IN 0 
IN 0

2.2
2.2
5.5
7.9
8.8

27
27
27
20
12

12
3.8
1.5
2.5
1.7

1.5
.80

2.5
.80
.30

.60

.60

.50

.30

.30

.50

.30

.20

.20

.20

.10

5.51
27

.10

AC-FT 
AC-FT

.10

.10

.10
0
0

0
0
.50

1.3
.30

.10

.20

.10

.10

.10

.30

.40
1.3

11
7.9

6.2
5.5
5.5
4.3
1.5

1.0
.50
.40

2.0
1.5

1.74
11
0

3,550 
8,020

2.2
1.3
.70

1.0
6.2

6.2
3.8
2.5
2.5
1.5

1.1
.40
.10
.10

0

0
0
0
0
0

0
0
0
0
0

0
3.8
9.3
3.3
8.8

13

2.19
13
0

29
36
15
4.9
4.3

4.9
4.3
6.2
5.5
9.8

16
16
16
20
20

20
20
20
20
22

23
25
22
18
7.9

7.9
12
13
IB
29 
18

16.2
36

4.3

16
14
13
8.8
4.3

2.9
2.0
1.3
2.0
4.3

7.0
5.5
5.5
4.9
4.3

4.9
4.3
4.3
4.9
6.2

7.9
8.8
9.8
7.9
7.9

17
8.3
7.9
4.9
3.8

205.1 
6.84

17
1.3

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3 
4 
5

6 
7 
8 
9 

10

1 
2 
3 
4 
5

6 
7
8 
9 
0

1 
2 
3 
4 
5

6 
7 
8 
9 
0 
1

MAX
MIN

3.8 
3.8 
4.3 
3.8 
3.8

3.3 
3.3 
2.9 
2.5 
2.9

2.9 
2.9 
2.9 
2.5 
2.2

2.2 
2.9 
3.3 
3.3 
3.8

3.8 
3.8 
3.8 
3.3 
3.3

2.9 
2.9 
2.9 
2.9 
2.9 
2.9

4.3 
2.2 
196

2.9 
3.3 
3.3 
2.9 
3.3

.8 

.3 

.3 

.8 

.8

.8 

.3

.8 

.8 

.8

.8 

.8 

.8 

.8 

.0

11 
2.9
4B6

7.0 
4.3 
4.3 
2.5 
.40

.20 

.20

.20

.20 

.20 

.20 

.20 

.20

.30 

.30 

.20 

.20 

.20

.20 

.20 

.20 

.20 

.20

.20 

.20 

.20 

.20 

.20 

.20

7.0 
.20

.20 

.20 

.20 

.20 

.20

.10 

.10

0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0

0

0 
0 
0 
0 
0

0 
0

.10

. 0 

. 0 

. 0 

. 0 

. 0

. 0 

. 0 

. 0 

.10 

.10

.10

.10

.10

.10 

.10 

.10

0

.10 

.10 

.10 

.10 

.10

.10 

.10

.10

.10 

.10 

.10 

.10 

.10

.10

.10 

.10

.10

.10

.10

.10 

.10 

.10 

.10 

.10 

.10

.10

.10 

.10 

.20 

.20 

.20

.20 

.20

.30

.50 

.30 

.30 

.30 

.30

.30

.20 

.20

.20

.20

.20 

.20 

.10 

.10 
32

.10

50 
94 
64 
04 
06

40 
.60

1.0

7.9 
7.0 
4.9 
1.1 
.40

.20

1.0 
.30

.10

.50

9.8 
23 
22 
22 
22 
71

216 
456 
627 
655 
670

680 
688

751

784 
816 
840 
895 
909

891

766 
679

483

180

173 
176 
180 
183 
190

197 
194 
186 
187 
176

170 
176

176

176 
1B1 
101 
91 
94

94

89 
53

40

32

34 
34 
38 
29 
29 
27

29 
29 
32 
42 
27

30 
34

34

34 
34 
32 
34 
32

32

32
32

30

30

30 
30 
30 
30 
30 
30

30 
29 
29 
29 
29

29 
29

27

27 
27 
23 
25 
27

46 
3B 
34 
34

50 
38 
38

34 
34 
34 
34 
36

WAT YR 1965S TOTAL 23,954.00 MEAN 65.6 MAX 909 MIN 0 AC-FT 47,510



RED RIVER OF THE NORTH BASIN

5-1165. Des Laos River at Foxholm, N. Dak.

Location.  Lat 48°22'14", long 101 "34 ' 11", In NWi-NEiNWi; sec. 2, T.156 N. , R.85 W. , on left bank 
200 ft upstream from county highway bridge In Foxholm.

Drainage area.   939 sq ml, of which about 400 sq ml Is probably noncontrlbutlng.

Records available.   June 1904 to July 1906, October 1945 to September 1965. Monthly discharge only 
for some periods, published In WSP 1308.

Sage.   Water-stage recorder. Datum of gage Is 1,632.98 ft above mean sea level, datum of 1929.

r- rrr sie wnr rr r, r , 
Oct. 23, 1955, wire-weight gage at site 200 ft downstream from present gage at present datum.

Average discharge. 22 years, 20.0 cfs (14,480 acre-ft per year); median of yearly mean discharges, 
15 cfs U0.900 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Date

Mar. 18 1961 
Mar. 25 1962 
June 9 1963 
Apr. 3 1964 
Apr. 15 1965

Maximum

Discharge
(cfB)

25 
50 

934 
355 
406

Gage height 
(feet)

a 3.65
t) 4.26 
13.13 

a 9.40 
c 8.91

Date

At times 
do. 
do. 
do. 
do.

Minimum

Discharge 
(cfs)

0 
0 
0 
0 
0

Gage height 
(feet)

1

a Backwater fr
b Maximum gage height for year, 4.33 ft Mar. 28, 1962, backwater from ice.
c Maximum gage height for year, 9.01 ft Apr. 14, 1965, backwater from ice.

1904-6, 1945-65: Maximum discharge, 2,000 cfs Apr. 4, 1949 (gage height, 18.04 ft, backwater 
from ice); no flow at times in some years.

Maximum stage known since 1886, about 18.8 ft in spring of 1939, from information by local 
residents.

Remarks. Records good except those for winter periods, which are fair. Some regulation at low flow 
by a series of wildfowl refuge ponds, combined capacity about 64,000 acre-ft. Some small diver 
sions for irrigation above station.

Revisions. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTbMBER 1961

1
2
3
4
5

6
7
g
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
2B
29
30
31

TOTAL
MEAN
MAX
HIN
AC- FT

0
0
.10
.10
.10

0
0
0
0
0

.10

.10

.10

.10

.10

.10

.20

.20

.20

.20

.30

.30

.30

.40

.40

.40

.40

.40

.50

.50

.50

6.10
.20
.50

0
12

.50

.50

.50

.50

.50

.50

.50

.50

.40

.40

.50

.50

.50

.50

.60

.50

.50

.40

.40

.40

.40

.40

.40

.40

.50

.50

.40

.20

.20

.20
_____

13.20
.44
.60
.20
26

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.30

.30

.40

.30

.30

.30

.20

.10

0
0
0
0
0

0
0
0
0
0
0

4.60
.15
.40

0
9.1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
     
_____

0
0
0
0
0

0
.50

1.0
2.0
3.5

1.0
.90
.90
.90
.90

.90

.BO

.80

.70

.70

.80

.30
20
18
13

11
9.
B.
8.
B.

7.
5.
4.
4.
3.
2.

142. 0
4. 9

0
0

282

10 C

3.
3.
3.
4.
5-

4.
3.
3.
3.
3.

2 .
2.
2.
2.
2.

2.
2.
2,(
2,
2.

2.
2.
2.
2.
2-

2 .
2.
2.
1.
1.

_____

B4.
2.B
5.(
1.
16

IN 0 
IN 0

.

.

 

.
f

 

 
m
,
.

u
. 0
. 0
. 0
. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

2B. 0
. 1
1.6
.10
56

AC-FT 
AC-FT

.30

.20

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

   

0.60
.020
.30

0
1.2

21,120 
553

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

 0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

   

0
0
0
0
0
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5-1165. Des Laos River at Foxholm, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX

AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

.10

.10

.10

.10

.10

.10

.10

.10

.10 

.10

.10

1.20 
.039
.10

0 
2.4

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

1.20 
.040
.10

0 
2.4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

o' o

0
0
0
0
0

0
0
0
0
0

0
01 0 0
0| 0 1 0
0
0

0
0
0
0
0

0
0

0 0
o 1 o
0

0
0
0
0 
0
0

0 
0
0
0 
0

0

0
0
0
0 
0
0

0 
0
0 
0
0

0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

  

0
0
0
0 
0

o
0

0
0
0
0
2.0

5.0
10
15
16
22

25
15
25
22
13
15

6.13
25

377

1
1

.0

.0

.5

.5

.0

.2

.5

.5

.0

.6

.5

.4

.2

1.1
1 B

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
. 0
. 0 
. 0

2. 5
2

1 6

.50

.40

.40

.40

.30

.30

.30

.30

.30

.30

.30

.30

.50
2.5
2.1

1.6
2.4
4.2
3.2
2.5

2.1
2.5
3.0
2.6
2.5

2.0
1.6
1.9
3.9 
6.2
5.8

1.B5
6.2

113

4.4
6.2
5.0
4.0
3.2

2.4
2.0
1.5
1.0
.60

.50

.60

.50

.40

.TO

.30

.?0

.30

.30

.30

.50

.80
1.4
1.3
1.2

.80

.60

.50

.40 

.40

1.44
6.2

B6

.30

.20

.20

.40

.20

1.1
.80

1.2
1.2
1.2

1.0
1.1
1.2
1.4
1.2

l.l
3.B
2.0

19
8.4

4.3
2.6
2.0
1.6
1.2

1.0
.BO
.70 
.60
.50
.40

2.02
19

124

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.50

.40

.50

.40

.30

.20

.20

.20

.20

.10

.10

.10

.40

.30

.20

.20

. 0

. 0 

. 0

. 0

. 0

6.90 
.22
.50 
.10
14

SEPT.

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0.20 
.007
.10

0
.4

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
M1N 
AC-FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

.20

.50

.40

.40

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

4.40 
.14
.50

0 
8.7

NOV.

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.20

.10

.10

.10

.20

.20

.20

.30

.40

5.30

.40

.10
11

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.20

.10

.20

.20

.10

.10

.10
0
0
0

0
.10
.10
.10
.10
.10

4.40

.30
0

.10

.10

.10

.10

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0.50

.10
0

1.0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

  ,    
   

0

0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

.10

1.0
4.0
3.5
3.0
3.1
1.6

16.30

4.0
0

2.0
2.4
1.4
1.3
2.1

1.3
1.2
.30

1.9
2.0

2.4
2.7
2.5
2.2
1.7

.6

.7

.8

.7

.3

.2

.8

.8

.7
1-7

.6

.4

.5

.8

.7

53.20

2.7
.30

IN 0 
IN 0

1.5
1.4
1.3
1.0
.90

.90

.80

.70

.60

.70

.70
1.4
2.4
2.5
7.8

7.3
5.9
4.5
3.6
3.1

2.7
2.5
2.5
2.3
2.2

2.0
2.3
l.B
1.2
1.0
1.0

70.50

7.8
.60

AC-FT 
AC-FT

.90
1.1
1.2
1.1

31

116
323
634
840
513

169
62
46
33
26

22
IB
69
3B
19

15
14
12
12
13

14
10
7.6
7.1
6.5

3,074.50

840
.90

BBS 
8,390

5.6
4.6
4.3
4.0
3.9

3.5
3.2
3.2
3.0
4.6

4.6
4.2
3.9
3.8
3.6

3.7
3.3
3.1
3.0

17

16
11
8.4
6.B

22

228
256

77
33
22
16

786. 3

256
3.0

21
24
14
10

B.O

7.1
6.9
6.5
5.4
5.0

4.6
4.3
3.8
3.7
3.2

3.2
3.4
2.8
2.7
2.4

2.2
2.2
2.4
2.7
2.7

2.9
2.7
2.7
2.4
2.3
2.2

169.4

24
2.2

2.0
2.0
2.0
1.9
1.9

1.6
1.4
1.4
1.4
1.3

1.3
1.5
1.4
1.2
1.4

1.3
1.0
1.3
1.7
1.9

1.6
1.5
1.5
1.5
1.4

1.2
1.0
1.1
1.1
1.2

44.0

2.0
1.0 -

87



RED RIVER OF THE NORTH BASIN

5-1165. Des Laos River at Foxholm, N. Dak. Continued

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YbAR OCTOBER 1963 TU SEPTEMBER 1964

1
2 
J

5

6 
7 
8

10

1 
2

4

6

8 
9
0

2 
1

5

6
7
3 
9 
0 
1

ME N 
MA

AC-FT

.90 

.80 

.BO

.70 

.70 

.70

.70

.70 

.70

.60

.70

.70

.BO

.0 

.0

.0

.0 

.0 

.0 

.0

.1

.82 
l.l

50

1.1 
1.1 
1.2

1.2
1.2 
1.2

1.2

1.1 
1.1

1.0

1.1

1.2

1.2

1.2 
1.2

1.4
1.4 
1.5 
1.3 
1.3

1.18 
1.5

70

.2 

.2

.2

.3

.5 

.2

.90

.80 

.80

.80

.60

.40

.30

.40

.40

.30 

.20 

.20 

.20 

.20

.72 
1.5

44

.40 

.40 

.30

.10 

.10 

.20

.30

.30

.30

.20

.20

.20

.20

.20 

.10

.10 

.10 

.10 

.10 

.10

.20

.10 

.10 

.10

.10

.10 

.10 

.10

.10

.10 

.10

.10

.10

.10

.10

.10 

.20 

.80

.13

1.3 
1.0 
.80

.60 

.80 

.60

.30

.30 

.40

.10

.20

.40

.10

0 
0 
0 
0 
0

.34

70 
295 
330

55 
34 
37

30

31 
32

30

28

27

24

21 
19 
19

56.8

19 
19 
21

23 
23 
26

17

15 
13

11

12

40

11

7. a

5.3
4.6 
4.3 
3.9

15.2

3.8 
3.2

2.3

2.2 
2.2 
6.3

7.1

7.7
7.6

5.8

6.6

16

19

5.4 
13 
8.2

9.06

7.1 
5.7

23

27 
26 
45

21

14 
9.8

7.3

6.3

4.8
5.4

5.3 
4.6

3.0 
3.0 
2.8 
3.7

10.1

3.2 
3.0

2.4

2.2 
2.0 
1.7

2.0

1.0

1.4

1.6

1.4

1.4 
1.4
1.3

1.9 
2.0

1.4 
1.3 
1.3 
1.9 
1.6

1.79 
3.2

110

SEPT.

1.5 
1.4

1.4

1.3
1.3 
1.3

1.2

1.0 
.BO

.60

.70

.50 

.50

.50

.60 

.70

1.0 
1.3 
1.1 
1.2

1.00 
1.6

60

DISCHARGE. IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

I
2

4
5

7 
8
9

10

11
12

14
15

16
17
18

20

21
22
23
24
25

26
27
28
29
30
31

MEAN

MIN

OCT.

.3

.4

.6

.4

.4

.3

.3

.3

.3

.3

.1

.1

.1

.1

.1

.0

.0

.1

.0

.0

.0

.0

.0

.0

.1

.2

.2

1 18

.0

NOV.

1.2 
1.2

1.2
1.2

1.2 
1.3
1.3
1.3

1.3
1.4

1.5
1.5

1.7
1.4
1.5

1.3

1.2
1.0
.90

1.0
1.1

.70

.70

.60

.40

.20
     

1.15

.20

DEC.

.20

.20

.20

.20 

.30

.30

.30

.30

.30

.20

.20

.30

.30
,30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.27

.20

.30

.20

.20

.20 

.20

.20

.20

.20

.10

.10

.10

.10

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10

.IB

.10

.10

.10

.10

.20 

.10

.20

.10

.10

.10

.10

.10

.10

.10

.10

0

0
0
0
0
0

0
.10
.10

     
  .     
    

.086

0

.10

.10

.10

.30 
1.0
.60
.40

.30

.20

.20

.10

.10

.10

.10

.10

.10
0
0
0
0

0
0
0
0
0
0

.15

0

.20

1.4
2.0

5.0 
24
55
50

100
230

360
385

241
110
72

48

47
44
39
33
29

29
34
35
35
36
     

79.1

.10

32

28
28

93 
86
51
38

32
28

24
22

21
20
20

19

19
21
54
33
25

28
33
29
24
22
22

32.5

19

JUNE

22 
26

22
21

21 
19
18
IB

17
17

145
69

277
144
73

32

26
23
21
20
19

24
27
21
19
18

     

42.8

17

5,850

JULY

21 
34

20
17

14 
14
14
13

14
15

14
13

i
2
I

1

11
17
85
91
97

45
27
20
17
15
14

24.3

11

AUG.

1 
1

.2

.8

.1 

.6
2
2

2
2

1
1

1
1 >
1

1

I
1

.7
5.2

1

1
1:
1
1
1

.9

13.7

6.6

SEPT.

9.5 
9.7

9.7
9.7

11
10
9.7
9.0

9.0
8.2

10
11

11
11
10

9.7

9.0
8.6
8.2
7, 8
7.1

6.6
6.1
5.6
5.3
5.2

     

8.91

5.2



RED RIVER OF THE NORTH BASIN

5-1175. Sourls (Mouse) River above Minot, N. Dak.

Location.  Lat 48°14'45", long 101°22'15" In NWiNW^-SEi sec. 17, T.155 K. , R.83 W. , on right bank 
180 ft downstream from county highway bridge, 31 miles downstream from Des Lacs River, and at 
mile 124.1 downstream from Canadian border.

Drainage area.   11,300 sq ml, approximately, of which about 7,100 sq ml Is probably noncontrlbutlng.

Records available .   May 1903 to September 1965. Monthly discharge only for some periods, published 
In WSP 1308. Published as Mouse River at Mlnot , 1903-24, Sourls River at Minot, 1927-28, 1929-34, 
and Sourls River near Mlnot, 1928-29.

Gage.   Water-stage recorder and concrete control. Datum of gage Is 1,545.75 ft above mean sea level, 
Saturn of 1929. May 5, 1903, to Sept. 30, 1928, Oct. 1, 1929, to Sept. 30, 1934, staff or chain 
gage at mile 135.0 in Minot, at datum 12.5 ft lower; Oct. 1, 1928, to Sept. 30, 1929, staff or 
wire-weight gage at Saugstad bridge at mile 145.8, 5 miles southeast of Minot at datum 19.2 ft 
lower than present datum. Records equivalent except those for periods of extreme low flow, as 
some industrial and sanitary waste enters river between the sites.

),460 acre-ft per year); median of yearly mean 

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Average discharge. 62 years, 136 cfs, unadjusted 
discharges, 85 cfs (61,500 acre-ft per year).

year

1961 
1962 
1963 
1964 
1965

Date

Apr. 8 1961 
Apr. 20 1962 
June 9 1963 
Apr. 4 1964 
June 16 1965

Maximum

Discharge 
(cfs)

229 
211 
834 
400 

1,220

Gage height 
(feet)

5.31 
5.26 

b 9.07 
c 6.64 
10.94

Date

Sept. 28, 29, 30 
Long periods 

do. 
Many days 
Mar. 25-27, 1965

Minimum

Discharge 
(ofs)6

2.0 
0 
0 
0 
d .10

Gage height 
(feet)

a 4.14

a Occurred Sept. 28, 1961. 
b Backwater from vegetation. 
c Backwater from ice. 
d Minimum dally.

1903-65: Maximum discharge, 12,000 cfs Apr. 20, 1904 (gage height, 21.9 ft at site in Minot), 
from rating curve extended above 8,100 cfs; no flow at times in some years.

Maximum stage known at present site, about 23 ft in April 1904. Maximum stage known in Minot, 
about 26 ft in 1881, according to Apr. 20, 1904, issue of Mlnot Daily Optic (this peak probably 
occurred in 1882) .

Remarks .   Records good. Flow almost completely regulated by Lake Darling (see station 5-1155) and 
several smaller reservoirs (combined capacity, about 248,000 acre-ft). Some small diversions for 
irrigation and municipal supply.

Revisions (water years) .  WSP 1308: 
1917, 1928, 1929(MK

1905, 1909-14, 1918, 1924-25, 1927. WSP 1338: 1903-4, 1906,

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
8
9

10

11
12

4
5

6
7
8
9
0

1
2
3
4
5

6
7

9
0

HE N
MA
HIN

OCT.

2B
28
28
28
28

26
26
26
26
25

24
24

24
24

24
23
22
21
21

21
22
22
22
22

19
18

18
17

23.0
28
15

NOV.

29
61
58
25
21

17
14
12
9.1
7.0

8.0
8.0

8.0
8.5

9.0
9.0
9.0

10
10

10
10
10
10
10

10
10

8.0
6.0

14.5
61

6.0

DEC.

5.0
4.0
4.0
5.0
6.0

7.0
8.0

10
15
17

17
14

13
14

14
13
13
12
12

11
11
10
10
11

12
12

13
15

11.2
17

4.0

16
15
15
15
15

15
15
15
15
14

14
14

15
16

16
16
16
16
15

15
15
14
14
14

14
14

15
16

15.0
16
14

16
15
15
16
17

18
17
16
16
16

16
16

15
15

14
14
14
13
12

12
14
15
16
17

17
17

_____
_____

15.4
18
12

18
18
17
17
17

17
17
17
17
17

17
17

18
17

17
18
18
IB
18

18
18
18
18
18

18
17

21
24

558 
18.0

24
17

24
25
28
51

158

93
88
90
88
85

82
79

65
39

19
16
16
19
20

20
19
17
17
17

16
15

16
19

2,096 
69.9
193
15

19
18
17
19
24

26
29
25
21
20

20
20

19
17

16
21
23
22
20

17
17
17
18
20

19
16

16
16

19.5
29
15

1
1
1
1
1

1
1
1
1
1

1
1

6
7

7
7
5
1
1

1
1
1
1
1

12
12

11
12

23.8
78
11

8
8

3
9
9
9
8

8
8
8
7
7

7
7

1
1

18 0
1
5

19
18
17
17
17

17
17
17
17
16

15
13

14
15

30
7 )
8
8
8

3
B
8
3
B

B
B

8
8

49.0
87
13

87
87
87
87
87

89
89
91
78
56

51
40

IS
12

0
0
0
0
0

.

. - .

.
 
.
 
.
 

35.
9

2.



RED RIVER OF THE NORTH BASIN

5-1175. Souris (Mouse) River above Mlnot, N. Dak. Continued

OISCHAKGE, IN CUBIC FEET PER SECOND, WATEK YEAR uCTUBE-i 1961 TU SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
a
9

10

11
12
13
14
\b

16
17
ia
19
20

21
22
23
24
25

26
27
28 
29
30 
31

MEAN 
MAX
MIN

OCT.

m
,
f t
.

^ ,
 

I

.

1.
. 0
. 0
. 0
. 0

. 0

. 0
1.
1.
1.

1.
1.

10
50
56 
46

56
.70

NOV.

0
4
8.2
a. 2
1

5
6
6
7 
8

9
9
9
9
9

9
9
9
9
9

9
9
9
a
7

6
3
3 
2
1

20
B.2

DEC.

.3

.8

.2

.2

.3

.8

.4

.4

.0 

.4

.2

.6

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.1

.90

.90

7.3
.90

JAN.

. 0

 

B

'.

. 0

.

1.
. 0
. 0
. 0
. 0

. 0

. 0
. 0
. 0
. 0

. 0

. 0

. 0 

. 0

. 0 

. 0

1.9
.10

FEB.

.10

.10

.10

.10

.20

.20

.20

.10

.10
0

0
0
0
0
0

.10

.10
0
0
0

0
0
0
0
0

0
0
0

.20
0

MAR.

0
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
.50

1.9

5.0
8.2

12
14
20

29
45
72
50
43
29

72
0

APR.

.7

.2

.2

.a

.8

.3

.8

.2

.3
8

20

205
3.8

MAY

9.1
5.8
4.7
3.8
3.4

3.0
2.7
2.2

1.4

1.1
.90

1.1
3.4
2.7

2.2
1.9
1.9
1.9
1.1

.90
1.6
2.2
1.6
1.4

2.4
3.0
3.4 
4.7

11
14

14
.90

AC- FT

JUNE

14
13
11
B.2
8.2

7.3
5.8
5.8

4.2

3.0
2.7
3.0
3.4
3.8

5.8
5.8
6.4
7.3
6.4

5.3
4.7
3.8
3.8
3.4

3.4
3.0
2.7 
2.7
2.4

165.0 

14
2.4

5,350

JULY

2.4
2.7
3.4
4.7
4.7

5.3
8.2

10

5.8

3.8
2.4
1.6
l.l
.90

.70

.70

.90
1.9
Z.i

2.2
3.0
3.4
2.2
1.6

1.1
.70
.40 
.10
.10 

0

10
0

AUG.

0
0
0
0
0

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

0 
0 
0
0
0

SEPT.

0
0
0
0
0

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0 
0
0
0 
0

DISCHARGE, IN CUBIC FEET PER SECOND, WATtR YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
3
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

.40
2
2
2
2

3
3
3
2
2

1
.8
.0
.1
.5

.5

.0

.0

.0

.5

.5

.5

.0

.0

.0

.80

29 .60
.47
32
0

582

.80

.60

.40

.20

.10

0
0
.10
.10

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

2.30
.074
.80

0
4.6

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
   

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0*0

0
0
0

0
0
0
0
0
0

0
0
0
0
0

.10

.10

.10

.10

.10

.10

.60

.5

.5

.3

.3

.1

.60

.50

.40

8.7
148
189
192
192

161
55
24
15
12

11
7.B
6.8
6.0
4.0

1,041.70
34.7
192
.10

IN 0 
IN 0

15
22
21
14
8.7

.0

.0

.6

.7

.7

.3

.1

.0

.6

.0

.0

.8

.5

.0

.0

.0

.6

.7

.8

.3

.3

.0

.1

.3

.0

.7

207.8
6.70

22
2.0

AC-FT 
AC-FT

1.5
1.5
4.6
0
1

4 0
4 2
6 2
8 5
7 9

6 1
2 0
1 2

7
7

5
8
3
7
6

5
8
5
0
9

2
6
1
8
9

4,805.6
160
825
1.5

4,930 
14,690

16
12
9.7
8.7
7.8

5.3
5.3
5.3
4.6
4.5

5.5
5.0
4.8
4.5
4.5

4.5
4.0
3.5
3.5

15

20
7.8
8.7
7.8

26

62
201
219
98
51 
35

870.3
28.1
219
3.5

28
2
2
1

.7

.8

.3

.6

.0

.0

.0

.1

.7

.3

.0

.8

.5

.5

.3

.80

.50

.30

.30

.60
1.1

6.8
9.7
5.3
4.0
3.1 
2.3

178.40
5.75

28
.30

1.5
1.3
1.1
1.1
.60

.50

.30

.10

.10
0

0
0
0
0
0

0
0
0
0
.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

7.70
.26
1.5

0
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5-1175. Souris (Mouse) River above Minot, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 196<t

I
2
3
4
5

6
7
8

10

11
12
13

15

16
17
18
19

22
23
24 
25

27
28

30

TOTAL
MEAN

H1N

0
0
0
0
0

0
0
0

0

0
0
0

0

0
0
0
0

.20 
15
12
7

1 
.8

.6

13.3

0

2.0
i.a
1.5
1.5
1.5

1.1
,80
.80

.60

.60

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50 

.50

.50

.74

.50

.40

.40

.40

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.60

.30 

.40

.20

.28

.20

.30

.40

.50

.30

.40

.40

.30

.20

.10

.10

.10

.10

.10

.10

.10

.10

.20

.30

.20

.10 

.10

.10

.21

.10

.20

.20

.20

.20

.20

.20

.20

.20

.30

.30

.30

.30

.30

.30

.30

.30

.30

.20

.20

.10 

.10

     

.23

.10

0
0
0
0
0

0
.10
.10

.10

.10

.10

.10

.20

.20
,20
.20
,20

.20

.20

.10 

.10

.10

.12

0

25
161
326
370
349

161
94
67

45

42
39
35

32

31
32
31
32

32

274

284 
284

261

138

25

1 1
4
5
3
1

2
7
8

5

5
9
5

I

9
4
9
9

1

2.3

.80 

.80

1.1

26.9

.80

.80
,30
.60
.50
.50

.40

.50
12

15

2
1
4

1

2
3
5

2 0

a

2

B 
4

14

30.7

.40

35
28
21
14
16

18
25
22

35

29
20
14

9.7

7.8
6.0
6.0
4.6

2.0 
2.3
1.8 
1.5

1.1
.60

.50

11.9

.30

1.1
1.1
9.7

21
20

9.7
4.6
3.6

2.7

.5

.5

.1

.8

.3

.8

.8

.8

.8 
4.6

26

9.24

1.1

SEPT.

20
1
1

.7

.8

.8

.6

.6

.3

.8

.8

.6

.8

.8

.8

.0

.0

.8 

.7

.7 

.7

1 
1

8.7

7.89

1.8

DISCHARGE, IN CUBIC FEET PtR SECOND, WATER YEAR OCTOBER 1964 TU SEPTEMBER 1965

1

3
4
5

6
7
8 
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX 
MIN

8.7

.0

.3

.6

.6 

.3

.3 

.3

.3

.3

.3

.3

.3

.3

.3

.3

.6

.0

.0

.0

.0

.0

.0

.0

.0
< .0
.0

  .1
.1
.1

8.7 
3.1

3.1

3.6
3.6
3.6

3.6 
3.6
3.6 
3.6
3.6

3.6
7.8
8.7
9.7

12

12
12
12
12
12

12
11
11
9.7
9.7

9.7
9.7

11
12
11

     

12 
3.1

DEC.

11

8.7
6.0
5.3

4.0 
3.6
2.7 
2.3
2.3

1.5
1.3
l.l
.80
.80

.80

.80

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

11
.60

.60

.60
,60
.60

.60 

.60

.60 

.60

.60

.60

.60

.80

.80

.80

.80

.60

.60

.60

.50

.40

.40

.30

.30

.20

.20

.20

.30

.20

.20

.20

.80 

.20

.20

.20

.30

.30

.40 

.30

.50

.50

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.50

.40

.30

.30

.40

.BO

.30
   .   
     
     

.80 

.20

.60

.50

.40

.40

.60 

.60

.60 

.60

.80

1.1
1.1
1.1
1.1
.80

.80

.80

.80

.80

.60

.50

.40

.30

.20

.10

.10

.10

.20

.30

.40

.50

1.1
.10

.50

2.0
6.0
8.7

11 
21
15
40
30

30
50
50
70
80

50
00
61
05
87

75
71
64
57
48

44
44
45
48
50
     

580

55

189
186
164

170

112
69

53
42
37
36
33

31
26
26
22
20

22
21
22
45
50

37
35
42
55
51
51

189

62

432
578
611

626

656
634

711
735
774

1,080
1,120

1,190
1.200
1,120

948
78?

720
670
640
550
480

300
220
201
195
192

     

1,200

228

274
222
207

204

189
186

184
195
186
138
114

103
103
103
100
89

71
53
69
80

100

80
0
7
8
7
4

336

40

39
37
37

44

42
42

50
58
56
54
52

51
50
44
44
42

34
32
36
36
36

37
37
36
36
37
36

58

36

33
35
37

37

35
35

35
35
35
40
45

47
50
51
50
48

48
50
55
60
55

50
48
48
48
48
-

60
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5-1200. Souris (Mouse) River near Verendrye, N. Dak.

Location. Lat 48°09'35", long 100°43'45", in NWiSl«* sec.17, T.154 N. , R.78 W. , on left bank
2.7 miles north of Verendrye, 19 miles upstream from mouth of Wintering River, and at mile 210.5 
downstream from Canadian border.

Drainage area. 12,000 sq mi, approximately, of which about 7,400 sq mi is probably noncontributing.

Records available. February to June 1933 (gage height only), April 1937 to September 1965. Monthly 
discharge only for some periods, published in WSP 1308.

Gage. Water-stage recorder. Datum of gage is 1,464.87 ft above mean sea level, datum of 1929. 
sfebruary to June 1933, chain gage at site 4 miles upstream at datum 1.65 ft higher. Apr. 1, 
1937, to Mar. 3, 1938, staff gage at present site, at datum 1.97 ft higher.

Average discharge. 28 years, 147 cfs (106,400 acre-ft per year); median of yearly mean discharges, 
100 cfs (72,41)0 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Apr. 11, 1961 
Aug. 12, 1962 
June 11, 1963 
June 22, 1964 
June 21, 1965

Discharge 
(cfs)

375 
1,380 

992 
660

1,160

Gage height 
tfeet)

4.97 
11.41 
9.31 
6.83 

f 10.27

Minimum

Date

Aug. 20, 1961 
(b) 

Feb. 21-23, 24-26 
Feb. 16, 1964 
Mar. 5, 6, 1965

Discharge 
(cfs)

3.4 
1.0 
.20 

1.0 
g 2.5

Gage height 
7feet)

a 3.38 
c 3.33 
d 3.29 
e 3.28

a Occurred Aug. 13, 1961.
b Feb. 19-21, Sept. 21-25, 1962.
c Occurred Sept. 10, 11, 1962.
d Occurred Mar. 18, 1963.
e Occurred Aug. 12, 1964.
f Maximum gage height for year, 11.46 ft Apr. 16, 1965, backwater from Ice.
g Minimum dally.

1937-65: Maximum discharge, about 4,200 cfs Apr. 8, 1949 (gage height, 17.7 ft, from high 
watermark, backwater from ice); minimum recorded, 0.3 cfs Aug. 11-19, 1937, Oct. 10-21, 1939.

Remarks. Records good except those for winter periods, which are fair. Flow regulated by reservoirs 
on Souris and Des Lacs Rivers (combined capacity, about 248,000 acre-ft). Some small diversions 
for irrigation and municipal supply. Records of chemical analyses for the water years 1961-65 
are published in reports of the Geological Survey.

Revisions. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEE1 PER SECOND, WATER YbAR l/CTJBER 1960 TU SEPTEMBER 1961

DAY

1

3
4
5

6
7
8
9

10

11
12

14
15

16
17
18

20

21
22
23
24
25

26 
27
28 
29
30

MEAN
MAX
HIN

OCT.

27

27
28
27

27
28
30
31
29

23
20

55
51

45
38
34

24

24
24
24
24
24

23 
23
24 
27
29

29.1
55
20

NOV.

33

53
40
34

65
64
46
23
24

25
23

20
19

19
19
8

8

8
7
5
4
5

16 
15
14 
12
10

26.2
65
10

DEC.

1

1
2
2

2
2
3
2
2

2
2

2
1

0
0
9.0

8.0

8.0
9.0

10
10
10

10 
10
11 
12
12

10.8
13

8.0

JAN.

12

14
16
20

19
18
17
18
18

18
18

17
18

18
17
16

15

15
15
14
13
12

12 
12
12 
12
12

15.4
20
12

FES.

14

13
12
12

13
14
16
18
18

18
18

16
14

13
13
13

13

13
18
22
18
15

14

___ l_t
-   

15.1
22
12

MAR.

18

28
28
35

50
70
90
75
65

58
53

51
48

50
60
75

130

105
90
70
62
60

58

52
50

60.3
130
18

  150 H

44

45
53
60

62
64
89
199
255

238
225

161
184

152
120
84

49

45
43
38
37
37

37

32
30

90.2
255
30

IN 8.0

28

27
21
27

29
30
29
30
37

41
38

30
29

28
30
27

27

27
25
27
27
25

25

24
24

28.3
41
24

AC-FT

27

23
20
17

15
14
13
12
12

11
12

16
12

11
11
18

49

58
49
35
24
20

19

11
11

20.8
58
11

96,750

10

10
11
12

12
12
12
12
12

12
12

15
20

20
18
15

12

14
18
19
16
12

11

10
10

13.0
20
10

12

18
1
1

.6

.8

.0

.a

.0

.0

.6

.6

.0

.2

.6

.0

.8

.0
3
5
5
5

5

5
5

22.0
56

3.8

58

64
65
67

69
69
73
73
80

84
37

71
58

55
48
37

28

27
25
23
25
22

22 
21
18 
16
13

49.2
87
13
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5-1200. Souris (Mouse) River near Verendrye, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTUBfcR 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
b

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21

23
24
25

26
27
28
29
30

MEAN 
MAX 
MIN

OCT.

12
11
10
10
10

8.8
7.0
5.8
5.0
5.4

5.8
6.2
9.4
9.4
8.2

7.6
7.0
6.6
6.2
7.0

8.2

8.2
8.2
8.8

8.8
8.8
8.2
8.2
8.2

8.06 
12

NOV.

8.<i
9.4
7.5
8.0

20

20
20
18
18
46

41
28
23
21
22

24.
21
19
19
19

19

13
19
18

13
16
15
14
13

46

12
11
10
10
9.0

8.5
6.5
5.5
5.0
4.5

4.5
4.5
4.5
4.0
3.5

3.2
3.0
2.8
2.8
2.8

2.8

3.0
3.0
3.0

3.0
3.0
3.0
3.0
2.8

12

2.6
2.6
2.6
2.8
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
2.8

2.6
2.4
2.2
2.2
2.2

2.0

2.0
2.0
2.0

2.2
2.2
2.2
2.2
2.2

3.0

2.2
2.2
2.2
2.2
2.2

2.2
2.2
2.0
1.8
1.6

1.4
1.4
1.4
1.4
1.4

1.2
1.2
1.2
1.0
1.0

.0

.2

.2

.2

1.2
1.2
1.2

     
     

2.2

85

1.2
1.2
1.2
1.4
1.6

1.6
1.6
1.6
1.6
1.6

1.8
2.0
2.0
2.0
2.0

2.0
2.0
2.2
2.5
2.8

1.0

12
75

275

350
530
560
490
400

560

200
130
115
110
90

80
105
82
7
3

5
0
3
4
0

7
: 3
8
3
2

22

69
182
185

149
134
141
134
98

200

64
43
31
26
22

20
18
16
15
15

14
14
20
24
25

26
33
37
37
36

34

31
28
26

26
25
23
22
24

64

22
22
20
23
22

18
15
16
19
17

14
12
14
15
14

17
16
15
14
23

43

52
40
36

30
26
24
24
23

54

20
18
16
15
14

15
15
14
14
14

12
9.0
8.3' .0

.0

.0

.0

.7

.7

.0

.0

.4

.4

.0

.0
>.4
.7
.0
.0

9.81 
20

3.7
3.1
3.1
3.7
3.1

3.1
3.1
3.1
3.1
3.7

382
1,320

902
385
138

86
60
44
34
28

22

16
14
19

38
26
20
16
14

117
1,320

SEPT.

11
9.0
9.0
8.3
7.0

6.4
5.7
6.4
6.4
4.4

4.4
4.4
4.4
5.0
3.7

2.4
1.9
2.4
2.4
1.9

1.0

1.0
1.0
1.0

1.4
1.9
1.9
1.9
1.9

4.02 
11

239

MAT YR 1962: TOTAL 12,212.5 MEAN 33. 5 MAX 1,320 MIN 1.0 AC-FT 24,220

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3 
4
5 

6
7
8
9

10

11
12
13
14
15

16
17
18

20

21
22
23
24
25

26
27
28
29
30
31

MAX
MIN

3.7
5.0
4.4 
4.4
5.0 

5.7
6.4
7.7
13
11

6.4
3.7
3.1
4.4
5.0

5.0
3.7
5.7

5.7

5.7
5.7
5.7
5.7
5.7

5.7
7.7
7.7
7.7
6.4
5.7

13
3.1

5.7
5.7
5.7 
5.7
5.7 

5.7
6.4
6.4
6.4
6.4

6.4
6.4
6.4
5.7
5.7

5.7
5.7
5.7

5.0

23
23
18
33
33

25
25
40
44
41

44
5.0

36
28
25 
20
11

7.0
7.7
7.0
5.7
5.0

8.3
13
9.9
7.7
7.0

5.7
5.7
5.7

10

15
20
25
25
20

15
12
10
10
9.5
9.0

36
5.0

8.5
8.0
7.5 
7.0
6.5 

6.0
5.5
5.0
5.0
5.0

5.0
4.0
4.0
3.0
3.0

2.0
2.0
2.0

1.0

.80

.60

.60

.50

.50

.50

.50

.50

.50

.50

.50

8.5
.50

.80

.0

.5

.5

.0 

.5

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

1.0

.20

.20

.20

.60

.20

.20
2.4
1.4

  .    
     
     

2.5
.20

1.4
1.4
1.4 
1.4
1.0 

1.0
1.4
1.9
1.9
1.9

1.4
1.4
1.4
1.4
1.4

2.4
2.4
1.9

3.7

4.4
5.0
6.4
5.0
7.0

20
29
50
50
40
31

50
1.0

28
16
14

25
28
34
47
52

49
37
30
24
19

16
15
14

11

11
124
168
157
110

62
43
37
31
30

     

168
11

30
30
29

16
15
17
20
22

23
26
34
41
55

76
64
46

31

28
28
26
25
24

28
28
28
31
43
44

76
15

40
40
37

80
193
218
661
949

989
977
884
625
412

235
131
9

8

6
6
3
8
7

67
57
52
47
40

989
37

38
37
37

34
33
30
26
24

24
24
50

202
151

82
54
37

18

15
14
12
11
15

22
23
34
86

154
252

252
11

188
112
96

23
19
19
22
22

19
15
13
11
9.9

9.9
9.0
9.0

8.3

8.3
7.7
7.7
7.7
8.3

12
13
12
12
9.9
9.0

188
7.7

11
12
12

11
7.7
7.0
6.4
6.4

5.7
5.7
5.7
5.0
4.4

4.4
5.7
5.7

11

12
11
9.9
9.9
9.9

9.9
9.0
8.3
7.7
5.7

14
4.4

AC-FT 27,430



RED RIVER OF THE NORTH BASIN

5-1200. Souris (Mouse) River near Verendrye, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATER Yt»R OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2

it
5

6
7
8
9

10

11
12
13

15

17
18
19
20

22

2*
25

26
27
28
29
30

MEAN 
MAX 
MIN

OCT.

5.7
4.4

2.4
2.4

3.7
3.7
3.7
4.4
5.0

6.4
6.4
5.7

5.0

6.4 
7.0
7.7

22

26

25
23

24
25
29
54
54

54

NOV.

0
4

5

3
3
3
3
3

2
1
9.9

9.0

9.9 
11
19
18

9.9

6.4
5.7

7.7
13
14
13
12

30

DEC.

9.9
8.3

8.3
d.3

8.3
9.0
7.7
6.4
5.7

4.4
4.4
5.0

5.7

6.4 
5.7
5.7
5.0

3.7

3.1
3.1

3.1
3.7
3.7
3.7
3.1

JAN.

.7

.4

.4

.4

.4

.7

.7
: .7
.4

.4

.4

.4

.9

.1

.1

.1

.1

.1

.9

.4

.1

.4

.4

.4

.4

FEB.

3.7
3.1

3.1
3.1

3.1
2.4
1.9
1.9
3.1

2.4
2.4
2.4

1.9

1.9 
1.9
2.4
2.4

2.5

3.1
3.1

3.7
3.1
2.4
3.7

MAR.

3.
3.

4.
3.

4.
3.
3.
3.
3.

4.
5.
7.

6.

4. 
3.
3.
3.

3.

3.
3.

3.
3.
3.
3.
3.

APR.

15
30

220
270

230
270
310
260
230

220
175
140

110

90 
74
62
50

43

37
38

105
211
262
289
292

15

MAY

282
268

202
138

116
112
116
173
182

136
103
82

71

58 
49
41
38

36

43
44

40
37
34
29
28

28

JUNE

25
28

23
20

17
17
24
34
36

33
31
31

34

31 
54
96

357

.631

292
196

149
128
116
84
64

631 
17

JULY

50
43

30
33

31
29
41
44
38

31
33
30

33

23 
27
25
24

21

if
18

17
16
15
15
14

50 
13

AUG.

12
12

10
9.0

7.5
6.2
5.2
4.4
3.6

3.0
2.4
6.4

11

11 
9.9
9.0

11

13

14
14

14
14
13

23

34 
2.4

SEPT.

3
5

9
4

8
0
8
7
5

5
4
3

2

9.9 
9.0
8.3
8.3

8.3

8.3
7.7

15
14
23
17
14

570.9

65 
7.7

CAL YR 1963: TOTAL 13,852.40 MEAN 38.0 MAX 989 MIN .20 AC-FT 27,480

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9 

10

11
12
13 
14
15 

16
17
18 
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
MAX
MIN

4
2
2
2
0

11
8.5
8.0
8.0 
8.5

9.7
9.1

10
12 

12
12
11 
11
11

11
12
11
10
9.7

9.1
8.5
8.0
8.0
8.0
8.0

  10.1
14

8.0

8.5
21
25
24
23

22
21
20
20 
20

18
17
16 
16
16 

15
12
13 
12
10

9.7
9.1
8.5
8.5
9.1

8.5
8.0
8.0
7.5
7.5

     

14.5
25

7.5

7.7
1
5
4
1

2
0
9.0
9.0 
8.5

7.5
7.5
7.0 
7.0
7.5

8.0
8.0
7.5
7.5 
7.5

7.5
7.0
7.0
6.5
6.0

5.5
5.5
5.5
5.0
5.0
4.5

7.97
15

4.5

5.0
5.0
4.5
4.5
4.5

4.5
4.5
5.0
5.0 
5.0

5.5
5.5
5.5 
5.5
5.0 

5.0
5.0
5.0
5.0 
5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0
4.5
4.5
4.5
4.5

4.92
5.5
4.5

.0

.0

.0

.0

.0

.0

.0

.0

.0 

.0

.0

.5

.5

.5

. 5 

.5

.5

.5

.5 

.5

.0

.0

.0

.0

.0

.0

.0

.0
      
     
     

3.55
4.0
3.0

3.0
3.0
3.0
3.0
2.5

2.5
5.0
7.5
4.5 
4.5

0
5
5 
5
8 

8
6
6
4 
2

10
9.0
9.0
8.0
3.0

7.0
7.0
6.0
6.0
6.0
6.0

8.69
18

2.5

6.0
6.0
6.0
8.0
9.0

25
60

120
250 
380

20
50
20 
50

60
1, 00

00
80 
27

53
62
86
61
58

133
125
144
118
93

     

325
1.000

6.0

86
93
91
89

161

230
262
279

235

191
167

96

56
48
45
41
38

35
34
34
31
33

34
7
8
8
4
0

102
279
31

56
62
69
71

153

342
487
557

614

622
640

714

870
1,000
1,040

1,140

1,140
1,030

863
732
645

558
436
292
270
250

     

593
1,140

56

240
232
253
295
319

284
245
222

201

196
196

204

196
170
133

103

101
113
141
204
281

243
175
150
133
120
91

193
319
91

71
58
53
51
45

48
48
43

48

49
48

41

51
53
51

46

46
48
48
48
46

45
46
46
43
43
41

48.2
71
41

41
40
40
40
40

40
40
41

43

43
43

45

53
69
73

71

67
67
67
67
73

78
71
71
71
65

55.6
78
40

AC-FT 28,310



RED RIVER OP THE NORTH BASIN

5-1202. Wintering River near Bergen, N. Dak.

Location. Lat 47°55 I 50", long 100°40'15", on west line of sec.4, T.151 N. , R.78 W. , on left down- 
stream wlngwall of bridge, 6 miles southeast of Bergen.

Drainage area. 176 sq ml, of which about 50 sq ml Is probably noncontrlbutlng.

Records available. October 1956 to September 1965.

Gage. Water-stage recorder. Altitude of gage is 1,590 ft (from topographic map).

Average discharge.--9 years, 3.25 cfs (2,350 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

1961
1962
1963
1964
1965

Date

Mar. 19 1961
Mar. 26 1962
June 10 1963
June 19 1964
July 23 1965

Maximum

Discharge 
(cfs)

1.9
45
27

320
584

Gage height 
(feet)

a 1.71
b 2.77

2.98
4.63
5.44

Date

Several months
do.
do .
do.
do.

Minimum

Discharge 
(cfs)

o
0
0
0
0

Gage height 
(feet)

_

_
-

a Maximum gage height for year, 2.4 ft Mar. 7, 1961, backwater from Ice. 
b Maximum gage height for year, 3.19 ft Mar. 24, 1962, backwater from Ice.

1956-65: Maximum discharge, 584 cfs July 23, 1965 (gage height, 5.44 ft); no flow for several 
months in each year.

Remarks.--Records fair. Some regulation by Pish and Wildlife Service dams on Cottonwood and Winter- 
ing Lakes (combined capacity , about 850 acre-ft). Records of chemical analyses for the water 
years 1961-64 are published in reports of the Geological Survey.

Revisions.--WSP 1728: Drainage area.

4, 1961.... 00.10 Mar. 3

7 i

.20 2

, 1961.... 0.10 Mar. 2

.......... 33

, 1962.... Z

8. ......... 11

May 19, 1962....

June 1 ..........

14.... ......

Month

Water year 1961-62. ....................................

Cfs -days

4.50

447 . 40

Maximum

.40

35

Minimum

0
0
0

0

0

0

Mean

.75

.15

.076

1.23

Runoff in 
acre-feet

5,000
46
8.9

55

173

887

Note. Flow occurred only on days listed abo



RED RIVER OF THE NORTH BASIH 

5-1202. Wintering River near Bergen, N.Dak. Continued

Apr. 

May

July 1.

Discharge, In
30, 1963... 0.10

able feet pe 
12, 196*...

Apr. 1, 196*...

er years October 1962 to Septe 
July 19, 1964... 0.30

.80

.70 

.60 

.50 

.40 

.30 

.20 

.10

7.2 
5.5 
3.9

Apr. 6, 1965...

May

3.1 
6.4 
5.6 
4.9 
4.2 
2.7

July

Sept.

380
491
321
240
216
192
156
122
104

.20 

.70
2.4
2.9
4.2
3.5
2.9
2.4
2.1
2.1
3.8
4.5
3.6
3.0
2.6
2.8
4.3
9.4

Month

July . . ,

July

Water year 1964-65 ......................................

Cfs-days

3,9 0. 0

Maximum

491

Mlnlmm

0

Mean

10.8

Runoff in 
acre-feet

7,820

Hote. Flow occurred only on days listed above.



RED RIVER OF THE NORTH BASIN

5-1205. Wintering River near Karlsruhe, N. Dak.

Location. Lat 48°10'14", long 100°32i20", on line between sees.10 and 11, T.154 N., R.77 W. , on 
left bank 30 ft upstream from highway bridge, 4 miles upstream from mouth, and 7 miles northeast 
of Karlsruhe.

Drainage area.--705 sq ml, of which about 420 sq ml Is noncontrlbutlng.

Records available. March 1937 to September 1965. Monthly discharge only for some periods, pub- 
lished in WHP 1308.

Gage.--Water-stage recorder. Altitude of gage Is 1,480 ft (from river-profile map).

Average discharge. 28 years, 11.1 cfs (8,040 acre-ft per year); median of yearly mean discharges, 
9.0 cfs(6,520 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained In the following
i-Qhl o .

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Mar. 16, 1961 
Mar. 26, 1962 
Mar. 28-30, 1963 
June 28, 1964 
Aug. 7, 1965

Discharge 
(cfs)

18 
50 

b 20 
113
161

Gage height 
(feet)

a 4.79 
a 5.05

5.96 
6.37

Minimum

Date

Several days 
Long periods 

do. 
(o) 

Many days

Discharge 
(cfs)

0 
o
0 
.10 

0

Gage height 
(feet)

d 2.83

a Backwater from Ice.
b Maximum daily.
c Dec. 16-26, 30-31, 1363, Jan. 1, 1964.
d occurred Dec. 22-25, 1963.

1937-65: Maximum discharge, 3,000 cfs Apr. 7, 1949, by velocity-area studies; maximum gage 
height, 12.0 ft Apr. 7, 1949 (channel choked by packed snow); no flow at times In many years. 

Maximum stage known, 12.0 ft Apr. 7, 1949 (channel choked by packed snow).

Remarks. Records fair. Flow regulated by Fish and Wildlife Service dams on Cottonwood and Wlnter- 
Ing Lakes (combined capacity, about 850 acre-ft). Low flows affected by diversions for Irriga 
tion.

Revlslons.--WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, HAT6R YEAR OCTOBER I960 TO SEPTEMBER 1961

1
2
3
4
5

6
7 
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
MIN
AC-FT

.60

.60

.60

.60

.60

.70 

.70 

.70

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.90
1.0
1.0
1.0
1.4

1.5
1.2
1.1
1.4
2.2
2.0

.95
2.2
.60
58

2.2
2.5
1.8
1.7
1.8

1.6 
1.6
1.6
1.5

1.5
1.6
1.6
1.7
2.0

2.2
2.3
2.2
2.2
2.5

2.6
2.0
2.3
2.3
2.3

2.2
2.2
2.1
1.8
1.6

     

1.98
2.6
1.5
118

B
.<
.
 

 

f
 

.

f -

 

.

.t
,t
f .
.

.

.

.
B
.

.

f
.
 

1.
1
.

.50

.50

.40

.40

.40

.50 

.50

.50

.50

.50

.60

.60

.60

.60

.60

.70

.70

.60

.50

.50

.50

.40

.40

.30

.30

.20

.20

.20

.20

.20

.45

.70

.20
28

.20

.10

.10

.10

.10

.10 

.10

.10

.10

.10

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.30

.60

.80
1.0

1.0
.90
.50

     
-     
     

.30
1.0
.10
16

.10

.10

.10

.10

.10

.10 

.20 

.50
1.0
1.5

1.2
1.0
1.5
3.0
5.0

16
16
16
14
12

14
14
14
12
11

11
10
7.0
7.5
8.0
8.0

6.65
16

.10
409

50 f

7.7
8.6
9.8

12
10

9.2 
9.2
8.9
8.9

8.3
8.0
.7
.4
.0

.2

.2

.7

.2

.5

.2

.2

.7

.0

.4

.2

.2

.2

.2

.2
     

6.82
12

4.2
406

IN 0 
IN 0

4.0
.8
.6
.6
.8

.2 

.7

.9

.2

.0

.7

.4

.5

.2

.2

.8

.2

.2

.2

.2

.2

.0

.4

.5

.4

.3

.3

.0

.8

.6

4 65
.7
.6
86

AC-FT 
AC-FT

.6

.6

.6

.5

.4

.1

.90

.90

.80

.80

.70

.60

.50

.50

.50

.50

.80
1.5
.90

.70

.70

.80

.70

.50

.40

.30

.20

.20

.50
     

.83
1.6
.20
49

7,200 
1,540

.70

.60

.50

.50

.40

.30 

.20

.20

.30

.30

.30

.40

.50

.50

.40

.40

.50

.60

.60

.50

.50

.40

.30

.30

.20

.20

.20

.30

.50

.50

.40

.70

.20
25

.50

.50

.40

.30

.30

.20 

.10

.20

.20

.20

.20

.20

.10

.10

0
0
.10
.10
.10

0
.10
.10
.10
.10

.10

.10
0
0
0
.10

.15

.50
0

9.3

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
1.
1.
i.
2.
2.
2.

3.
2.
2.
1.8
1.8

     

1.13
3.1
.20
67



RED RIVER OF THE NORTH BASIN

5-1205. Wintering River near Karlsruhe, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECONUt WATER Yt=AR OCTOBER 1961 TO SEPTtMBtR 1962

1
2
3
4
5

6
7
8
9

10

11 
12 
13
1*
15

16
17
18
19
20

21
22
23
24
25 

26
27
28
29
30
31

MEAN
MAX
HIN
AC- FT

1.7
1.2
1.0
l.J
1.1

1.0
1.0
1.1
1.2
2.0

2.0 
1.6 
1.6
1.5
1.7

1.6
1.4
1.3
1.3
1.3

1.3
1.5
1.7
1.7
1.6 

1.6
1.6
1.6
1.6
1.7
2.8

1.50
2.8
1.0
92

.9

.6

.7

.6

.7

.7

.7

.7

.7

.7

.7 

.7 

.5

.4

.3

.2

.2

.2

.2

.2

1.1
.90
.80
.80

.70

.60

.60

.60

.60

1.30
2.8
.60
77

.50

.50

.50

.40

.40

.40

.30

.30

.20

.10

.10 

.10 

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.13

.50
0

7.7

0
0
0
0
0

0
0
0
0
0

0 
0 
0
0
0

0
0
0
0
0

0
0
0
0
0 

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
0 
0
0
0

0
0
0
0
0

0
0
0
0
0 

0
0
0

     
   

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
0 
0
0
0

0
0
0
0
0

0
0
0
0

40
30
25
20
25
21

161 
5.19

40
0

319

,0 ^

16
12
12
11
14

18
15
11
8.5
7.7

10 
14
13
12

15
16
15
16
16

12
9.8
9.4
8.2

5.9
5.7
5.4
5.4
5.2

332.9 
11.1

18
5.2
660

UN 0 
UN 0

5.0
5.0
4.8
4.4
4.2

4.0
4.0
4.0
4.4
4.6

4.4
5.0
6.6
7.7

7.9
11
17
16
11

a. 9
8.2
a. 5
8.5

7.1
6.6
6.6
7.1
8.5 
9.0

222.4 
7.17

17
4.0
441

AC-FT 
AC- FT

3.5
7.5
6.5
6.0
5.5

6.5
7.7
7.4
7.4
7.4

6.2 
5.4
5.0
5.0

5.2
5.2
5.0
4.8
4.4

4.4
4.2
4.2
4.0

3.8
3.3
2.8
2.5
2.5

159.4 
5.31
8.5
2.5
316

It470 
2,260

2.3
2.2
2.3
3.6
4.0

4.6
5.7
5.2
4.6
4.0

2.9 
2.6
2.3
2.2

2.2
3.1
3.3
3.4
3.8

3.8
3.4
3.1
2.5

2.1
1.8
1.8
1.8
1.7
1.6

93.8 
3-03
5.7
1.6
186

.5

.4

.3

.3

.3

.3

.1

.1

.0

.0

.4

.4

.6

.9

.1

.5

.1

.7

.6

.5

.2

.1

.4 

.2

.1

.1

.2

.0

.9

5 .4 
1 72

.1

.0
06

StPT.

.6

.6

.4

.4

.2

.2

.2

.0

.6

.2

.1 

.0

.0

.90

.no

.70

.60

.50

.40

.30

.20
1.0
.90

.60

.70

.70

.70

.70

29.20 
.97
2.0
.20
58

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
HIN 
AC-FT

.60 

.60

.60

.60

.60

.60

.80

.80

.80

.80

.80

.0

.2

.6

.0

.0

.1

.1

.1

.1

.0

.0

.8

.8

.8

.

.
 

f
 

4 .40
.40
2.1
.60

2.0 
2.0
2.2
2.3
2.2

2.6
3.1
3.1
3.1
3.1

3.1
3.1
3.1
3.1
3.1

2.9
2.8
2.9
2.9
2.9

2.3
2.3
2.5
2.6
2.6

2.3
2.3
2.3
2.3 
2.5

     

79.6
2.65
3.1
2.0

.6

.3

.6

.8

.8

.0

.0

.
,

^

f
 

^
.
, i
.
 

.

B

.' 0

. 0

. 0

. 0

. 0 

. 0

. 0

43. 0
1. 9
2.6
.20

.10

.10

.10

.20

.20

.20

.20

.20

.10

.10

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

1.60
.052
.20

0
3.2

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

_____
   

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

.20
1.0
2.0
1.6
1.4

1.2
1.0
.80
.60

1.5

2.5
4.0
6.0
7.5
9.0

9.5
14
20
20 
20
10

133.80
4.32

20
0

.2

.8

.4

.8

1
1
1
1

.4

.9

.7

.4

.6

.9

.4

.2

.0

.0

.8

.6

.2

.0

.4

.3

.3

.4

.3

.4 

.6
     

184.0
6.13

12
2.8

IN 0

5.7
5.0
4.6
4.6

4.4
5.4
5.4
5.2
5.2

5.4
6.6
9.1

10
9.4

8.2
7.1
6.6
5.7
5.7

5.4
5.2
5.0
4.6
4.2

3.8
3.6
3.4
3.3 
3.1
2.9

170.2
5.49

10
2.9

AC-FT

2.8
3.8
4.2
4.5

8.8
8.2

11
15
13

10
8.2
6.6
5.7
5.2

4.8
4.4
4.0
3.8
3.6

3.4
3.3
4.8
5.0
5.0

4.8
4.6
4.2
4.0 
3.4

     

172.7
5.76

15
2.6

2,420 
2,150

2.
2.
2.
1-

t .
1.
1.
1.
1.

1.
I.
. 0
. 0
. 0

.70

.60

.80

.30

.30

.30

.30

.30

.30
2.4

6.4
8.2
8.5

6^2
5.2

71.00
2.29
8.5
.30

5.0
7.1

11
10

7.7
6.6
5.9
5.4
4.8

4.4
3.8
3.4
2.9
2.8

2.3
2.3
2.1
1.7
1.8

1.6
1.4
3.3
3.4
2.B

2.9
3.1
3.1
3.1 
2.9
2.8

126.0
4.06

11
1.4

SEPT.

3.2
2.6
2.3
2.1

1 7
1.4
1.3
1.5
1.7

1.8
1.6
1.5
2.0
2.2

2.2
2.1
2.0
1.7
1.7

1.7
1.8
1.8
1.7
2.0

2.5
2.5
2.2
2.0 
1.8

     

60.0
2.00
3.4
1.3



RED RIVER OP THE NORTH BASIN

5-1205. Wintering River near Karlsruhe, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PtR SECOND, WATEK YEAR OCTOBER 1963 TO SEPTEMBER 196*

1

3
4

&

8
9 

10

11

1*
15 

16

18 
19

21 
22 
23 
24

26 
27
23 
29
30

MEAN 
MAX 
MIN

1.5

1.6 
1.3

1.2

1.3 
1.3 
1.3

1.3

1.3 
1.3

1.3

1.5 
1.5

1.3 
2.2 
2.6 
2.6

2.5 
2.2 
2.2 
2.1
2.0

2.6 
1.1

2.0

2.1 
2.1

2.1

2.1 
2.1 
2.1

2.2

2.5 
2.6

2.5

2.8 
3.1

2.9 
2.9 
2.5 
2.3

2.2 
2.3 
2.3 
2.8 
2.6

3.1 
2.0

2.B

2.3 
2.3

2.3

1.6
.no
.60 

.50

.30 

.20

.10

.10

.10

.10 

.10 

.10 

.10

.10 

.20 

.30 

.20 

.10

.75 
2.8 
.10

.10

.90 
1.0

1.0

.90 

.80 

.70

.60

.40 

.40

.30

.30 

.30

.30 

.30 

.30 

.30

.30 

.30 

.30 

.30 

.30

1.0 
.10

.30

.30 

.40

.50

.60 

.70 

.80

1.0

1.0 
1.2

1.2

1.2 
1.4

1.4 
1.4 
1.2 
1.2

1.2 
1.2 
1.2 
1.2

1.4
.30

1.2

1.2 
1.2

1.6

1.6 
1.6 
1.6

1.6

2.0 
2.0

2.0

2.2 
2.2

1.8 
1.8 
1.8 
1.6

1.6 
1.4 
1.4 
1.4 
1.3

2.2 
1.2

1.5

8.0 
18

12

11 
14 
14

15

16 
15

16

.1 

.4

.4 

.8 

.6 

.3

.6 

.9 

.5 

.8 

.1

18 
1.5

6.5

8.3 
13

12

13 
11 
9.0

8.0 
7.1
6.5 
5.6 
5.4

4.6

4.8 
3.3

3.8 
3.8 
3.8 
4.1

3.5 
3.8 
3.3 
3.0 
3.0

14
3.0

2.8

2.8 
2.3

1.7

4.8 
6.2 
8.3

8.6 
9.0
8.3 
7.4 
6.8

6.8

12 
16

14 
12 
13 
17

16 
38 

112 
103 
91

112 
1.5

5,220

SI

69 
66

62

57 
52 
50

43 
33
33 
29 
27

29

23 
21

19 
18 
17 
16

13 
12 
12 
12 
12

81 
11

10

9.3
8.6

6.5

5.9 
5.4 
4.8

4.3
3.0
3.5 
2.8 
1.9

1.5

1.0 
.80

2.5 
4.3 
5.4 
5.6

3.8 
3.0 
3.0 
3.5 
8.3

12 
.80

8.3

5.9 
5.1

4.1

2.5 
2.5 
2.5

2.5 
2.8
2.8 
2.1 
2.1

1.9

2.8 
2.8

2.5 
2.1 
2.1 
2.3

4.6 
7.1 
6.5 
5.1 
4.6

8.3 
1.9

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
2ft
25

26
27
28
29
30 
31

MEAN
MAX
MIN

4.6
4.8
4.1
3.8
3.5

3.5
3.5
3.5
3.5
3.5

3.5
3.3
3.3
3.3
3.3

3.0
3.0
3.0
2.8
2.8

2.8
2.8
3.0
3.0
3.3

3.3
3.3
3.3
3.3
3.3 
3.3

3.36
4.8
2.8

3.3
3.3
3.5
3.3
3.5

3.5
3.5
3.5
3.3
3.5

3.5
3.5
3.0
3.5
3.5

3.5
3.5
3.5
3.5
3.0

3.0
3.0
3.8
3.5
2.1

1.9
1.9
2.1
2.1
1.9

3.12
3.8
1.9

1.7
1.5
1.5
1.5
1.3

1.3
1.1
1.1
1.1
1.1

1.1
1.1
1.0
.80
.80

.70

.70

.70

.70

.70

.60

.50

.40

.40

.50

.50

.50

.50

.50

.50 

.50

.87
1.7
.40

> .40

> .30

}-
10.30 

.33
-
-

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
   

0 
0
0
0

0
0
0
0
.20

.40

.60

.60

.80
1.0

1.5
2.0
2.5
3.0
2.5

1.0
.50
.20
.10

0

0
0
0
0
0

0
0
0
.20
.40
.60

18.10 
.58
3.0

0

.60
2.0
1.5
1.3
1.2

1.6
2.5
3.0
6.0
8.5

14
18
22
28
32

28
24
26
28
24

20
22
29
34
40

36
38
34
30
Z9

S84.20 
19.5

40
.60

28
27
26
24
22

32
32
25
22
21

20
17
15
14
13

12
12
12
11
10

8.
8.
8.
8.
9.

11
11
11
11
9.3
9.6

501.9 
16.2

32
8.6

11
9.3
9.3
9.0
8.6

8.3
8.3
7.7
6.5
6.2

5.9
5.1
5.1

11
12

9.6
8.3
7.1
6.8
6.5

6.2
6.2
5.9
5.4
5.1

4.3
5.6
5.4
5.1
4.6

215.4 
7.18

12
4.3

.6

.8

.6

.3

.1

.5

.5

.3

.3

.1

.3

.9
1

.7

.1

.5

.0

.0

.3

.9

.5

.7
1
1
1

.5

.9

.9
8.2
8.4 
7.9

182.3 
5.88

16
2.1

6.9
7.3
6.6

11
113

131
147
151
124
110

98
89
83
77
71

63
60
58
56
56

54
52
51
50
49

48
47
45
46
45
43

2,1048.8 
66.1
151
6.6

40
36
33
31
30

27
26
25
24
23

22
22
21
22
24

25
26
24
22
21

21
21
22
22
19

19
19
19
19
19

724 
24.1

40
19

AC-FT 8,940



330 RED RIVER OP THE NORTH BASIN

5-1220. Souris (Mouse) River near Bantry, N. Dak.

Location. Lat 48°30'20", long 100°26'04", in SE£HW£SE£ sec.14, T.158 H. , R. 76 W. , on left bank 
200 ft upstream from Nelson bridge, 8 miles east of Bantry, 18 miles upstream from Willow Creek, 
and at mile 284.8 downstream from Canadian border.

Drainage area.--13,OOP sq mi, approximately, of which about 8,100 sq mi is probably noncontributing.

Records available.--March 1937 to September 1965. Monthly discharge only for some periods, pub- 
lished in WSP 1308.

Gage.--Water-stage recorder. Datum of gage is 1,427.56 ft above mean sea level, datum of 1929, 
"Emerson-Crookston supplementary adjustment of 1941. Prior to Mar. 16, 1938, staff gage at same 

site, at datum 0.17 ft lower.

Average discharge.--28 years, 164 cfs (118,700 acre-ft per year); median of yearly mean discharges, 
115 cfs (83,300 acre-ft per year).

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Maximum

Date

May 16, 1961
Aug. 17, 1962 
June 15, 16, 1963 
May 13, 1964 
June 25, 1965

Discharge 
(cfs)

268 
344 
905 
522 
971

Gage height 
(feet)

a 4.35 
7.60

10.13 
c 7.45 

10.54

Minimum

Date

Aug. 24, 1961 
Mar. 8-15, 1962 
Jan. 26 to Mar. 22 
Jan. 13, 1964 

(e)

Discharge 
(cfs)

2.6 
2.8 
O 

d 1.0 
d 4.0

Gage height 
7feet)

0.84 
b .87

a Maximum gage height for year, 5.20 ft Mar. 19, 1961, backwater from Ice.
b Occurred May 3, 1962.
c Maximum gage height for year, 8.13 ft June 27, 1963.
d Minimum dally.
e Jan. 13-17, Feb. 1-4, 25-28, Mar. 1-4, 1965.

1937-65: Maximum discharge, 4,760 cfs Apr. 13, 1949 (gage height, 13.76 ft, from floodmark); 
no flow at times in each year 1937-40, 1963.

Remarks. Records good except those for winter periods, which are fair. Plow regulated by reservoirs 
on Souris, Des Lacs and Wintering Rivers (total capacity, about 249,000 acre-ft). Diversions for 
irrigation of about 7,600 acres at Eaton Dam about 42 miles above station; other small diversions 
for irrigation and municipal supply.

Revisions.--WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
MAX
MIN

25
25
25
25
25

25
26
27
27 
26

26
27
27
29
28

26
25
32
41
46

46
44
41
38
36

32
32
31
30
30
29

46
25

29
30
31
32
35

42
50
52
48 
45

45
50
48
44
40

35
32
30
28
28

28
26
22
22
24

25
24
22
20
18

52
18

16
14
13
12
11

10
10
10
10 
10

10
11
12
13
14

15
16
17
18
19

20
18
15
14
16

18
18
18
19
20
20

20
10

IB
16
15
18
21

21
21
20
18
16 

15
15
15
15
15

15
14
13
12
11

10
9.0
8.0
8.0
8.0

8.0
8.0
8.0
8.0
8.0
8.0

21
8.0

8.0
8.0
8.0
8.0
8.0

.0
j
1

     
  .    
     

18
8.0

MAX 1

16
16
16
16
17

18
19
20
20

22
24
28
32
40

60
80
90
95
95

90
75
60
50
45

40
35
30
28
26
24

95
16

,110 f

24
24
25
27
27

28
28
28
27

24
22
20
18
17

16
15
19
19
21

21
21
18
15
13

12
11
11
11
11

     

28
11

1 N 9.0

10
10
10
10
11

13
14
15
14

13
11
13
63

210

267
253
221
200
181

174
167
154
141
125

110
94
83
69
60
55

267
10

AC-FT

JUNE

51
50
51
48
44

39
36
32
29

22
21
20
21
24

26
26
28
25
24

23
20
18
25
37

43
46
44
37
33

     

51
18

99,270

JULY

30
26
23
20
18

15
14
13
12

11
11
12
14
13

12
.11
13
13
13

13
14
14
14
13

8.5
13
14
14
15
15

30
8.5

AUG.

12
11
10
9.2
8.9

8.6
8.2
8.2
8.9

1
.2
.8
.7
.8

.7

.3

.1

.6

.4

.2

.4

.2

.2

.4

.4

.9
1
3
4
4

49
3.2

SEPT.

2
5
7
9
0

0
6
9
3

1
3
5
7
8

9
0
8
5
0

5
3
6
1
6

2
8
4
2
0

    "

60 1
0
0

3,5 0



RED RIVER OP THE NORTH BASIN

5-1220. Souris (Mouse) River near Bantry, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PfcR SECOND, HATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2

4

6
7
8
9

10

12
13
14
15

16
17
18
19
20

21
22

24
25

26
27
28
29
30

MEAN

MIN

27
26

22

19
16
15
14
14

13 
12
12
11

10
9.8
9.5
9.1
9.5

9.8
9.8

9.8
9.5

9.1
8.8
8.5
8.2
8.8

8.2

10
10

9.0

9.5
10
10
10
12

16 
20
25
30

34
31
32
31
30

28
26

24
24

24
23
22
22
20

9.0

19
8

8

8
7
6
5
4

1
0
9.8
9.5

9.5
9.5
9.0
8.8
8.5

8.5
9.0

8.5
9.0

9.5
9.0
8.0
7.5
7.2

7.2

8.0
8.5

8.0

7.2
6.8
6.4
6.0
5.8

5.2 
5.2
5.0
4.8

4.6
4.4
4.2
4.0
3.8

3.6
3.5

3.3
3.4

3.6
3.8
3.9
4.0
4.2

3.3

4.5
4.6

4.8

4.6
4.5
4.5
4.4
4.3

4.2 
4.2
4.2
4.2

4.0
4.0
4.0
4.0
4.0

4.0
4.0

3.9
3.8

3.7
3.6
3.5

     
_____

3.5

MAR.

3.4
3.3

3.1

3.1
3.1
2.8
2.8
2.8

2.8 
2.8
2.8
2.8

3.0
3.0
3.1
3.2
3.2

3.2
3.5

5.0
6.0

8.0
10
8.0
6.0

10

2.8

30
50

70

90
95
100
100
95

88 
85
82
80

75
70
58
50
41

32
23

14
13

12
10
7.1
6.5
6.8

6.5

5.6
4.6

4.6

5.9
7.1
7.1
7.1
7.1

7.1
8.2

16
20

28
38
37
39

123

196
204

186
173

157
142
131
128
121

68.7

3.4

105
100

90

102
118
125
1.26
120

95 
84
73
64

!>5
48
43
41
37

35
32

29
28

29
35
41
42
41

68.6

28

40
39

37

32
30
28
27
28

29
30
30
31

31
34
34
33
32

32
32

35
36

36
36
35
34
33

32.8

27

30
28

25

21
18
15
13
11

13 
11
19

203

304
336
336
305
263

222
186

132
107

86
66
52
40
33

101

11

0
8

5

2
0
8
6
4

i 
0
9.1
7.6

7.6
7.4
7.1
6.8
6.2

5.9
5.6

5.4
5.2

4.4
1.6
3.2
4.6
5.6

12.0

3.2

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN 
AC- FT

OCT.

6.6
5.0
7.2
5.2
5.0

4.7
4.4
4.4
4.7
5.0

5.0
5.0
5.0
5.0
5.4

6.3
5.7
6.6
6.9
7.2

7.5
7.8
7.8
7.8
7.5

7.5
7.8
7.8
7.8
8.9

14

202.5
6.53

14
4.4 
402

NOV.

19
15
11
10
9.0

8.0
8.0
7.5
7.5
7.5

8.9
9.6

11
11
11

10
10
8.0
8.0

10

16
12
18
16
14

12
12
12
14
20

346.0
11.5

20
7.5 
686

DEC.

24
27
32
30
21

40
42
40
38
36

32
28
24
20
18

16
14
13
12
12

11
11
10
10
9.0

9.0
10
10
11
11
12

633.0
20.4

42
9.0

1,260

JAN.

12
14
15
15
14

13
12
10
10
9.0

7.0
6.0
5.0
3.0
1.0

1.0
.80
.80
.60
.60

.40

.40

.40

.20

.20

0
0
0
0
0
0

151.40
4.88

15
0 

300

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
   

0
0
0
0 
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
2.0
1.0

10

25
30
28
25
22
22

165.0
5.32

30
0

327

APR.

20
22
25
25
20

15
12
11
10
9.2

8.6
8.2
8.2
7.8
7.5

9.2
9.6
9.2
9.
8.

a.
7.
8.
a.
6.

6.3
5.7
5.7
6.3
5.2

324.9
10.8

25
5.2
644

MAY

4.7
4.4
4.0
3.6
3.6

3.8
4.4
5.0
4.4
5.2

5.2
6.
8.
a.
8.

9.
8.
a.
7.8
7.8

7.5
7.2
6.9
.9
.6

.8

.5

.5
,5
.8
.2

204.9
6.61
9.6
3.6
406

JUNE

9.6
9.2

70
325
430

453
438
440
447
467

530
642
787
877
902

897
854
768
649
515

384
291
233
193
172

161
158
156
155
133

12,545.8
418
902
9.2

JULY

117
100
9
8
7

6
6
59
54
51

50
48
47
43
42

4
6
a
9
9

80
66
56
46
42

36
30
28
28
28
30

1,824
58.8
117
28

AUG.

34
68
114
145
151

148
136
118
100
85

71
60
51
45
42

37
32
29
25
20

17
15
13
13
11

13
13
11
11
11
11

1,650
53.2
151
11

SEPT.

12
13
14
13
12

11
11
10
9.2
8.2

8.2
9.9
a. 9
7.5
6.6

6.6
7.5
6.9
6.0
5.4

5.0
5.0
5.0
5.5
6.0

8.0
9.0

10
11
11

262.4
8.75

14
5.0

AC-FT 36,320



RED RIVER OP THE NORTH BASIN

5-1220. Souris (Mouse) River near Bantry, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2
3

5

6
7
a

10

11
12
13
14
15

16
17
18
19
20

22 
23

25

26
27
28

30

MEAN 
MAX 
M1N
AC-I-T

10
10
7.5

6.0

5.4
5.2
4.4

8.6

8.9
7.5
6.0
5.0
4.0

3.8
3.0
2.4
2.2
2.4

3.0 
2.0

2.0

3.0
14
26

27

8.11 
30 

1.8

27
32
48

4a

40
ii
31

25

23
23
20
18
18

17
17
16
16
15

14 
14

13

13
13
13

11

53 
11

11
2
4

6

6
6
4

D

8.5
8.0
7.5
7.5
7.0

7.0
6.5
6.5
6.5
6.0

6.0 
6.0

6.5

6.5
6.5
6.0

5.0

16

.5

.5

.0

.0

.0

.b

.0

.2

.0

.6

.0

.1

.1

.6

.4

.4

.4

.4

.4

.4

.4

.4

.4

.0

2.
2.
2.

2.

2.
2.
2.

2.

2.
2.
2.8
2.8
2.8

3.0
3.2
3.8
4.0
4.2

4.2 
4.2

4.2

4.2
4.2
4.2

3.26 
4.2

.8

.6

.6

.6

.6

.9

.2

.7

.3

.6

.2

.5

.9

.6

.0

.e

.0

.3

.4 

.4

.5

.6

.6

.6

.8

7.5

6.8
9.3
9.3

15

20
24
23

22

22
22
22
22
22

22
22
22
25
18

12 
11

8.6

8.2
7.5
7.5

6.0

25

IN 1.0

4.7
3.8
6.9

30

44
65
83

88

95
81
17
87
28

68
16
72
28
89

34 
12

84

72
66
81

92

517

AC-FT

94
92
89

86

75
65
67

60

63
70
78
77
73

71
60
66
76
84

107 
156

344

391
392
348

274

392

32,570

60
48
33

24

89
74
62

46

40
35
29
21
12

105
95
87
78
73

51 
45

38

39
38
36

30

260

27
27
24

22

22
19
18

17

14
8.6
6.6
6.0
5.2

4.0
3.4
4.0
3.4
2.6

2.8 
3.2

4.7

5.7
6.6
6.0

16

27

IS
Ib
13

29

44
50
52

46

42
40
37
34
32

30
28
27
26
24

22
22

20

21
20
20

20

28.6 
52 
13

DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1964 TO SEP7EMBER 1965

1
2 
3

5

6 
7 
8 
9

10

12 
13 
14

16

18 
19
20

22 
23 
24
25

26 
27
28

30 
31

MEAN 
MAX
WIN

2 
4
7

5

4 
2 
0 
9
9

8 
8
7

6

5 
5 
5

7 
7 
7
7

7 
7 
7

7
7

IB 7
7 
5

17 
16 
16

15

15 
15 
15 
15
15

25 
25 
25

22

20 
13 
18

14 
12 
12
10

10 
9.0 
9.0

8.5

16.1 
25

8.5

8.5 
8.5 
8.5

8.0

8.0 
8.5 
9.0 

10
12

14 
14 
13

13

12 
11 
11

10 
11 
11
12

12 
12 
12

11 
11

14 
8.0

10 
10 
9.0

8.0

8.0 
7.0 
7.0 
6.0
6.0

5.0 
4.0 
4.0

4.0

6.0 
8.0 

10

12
10 
10
ID

10 
8.0 
8.0

6.0 
6.0

12 
4.0

4.0 
4.0 
4.0

6.0

6.0 
6.0 
8.0 
8.0
B.O

6.0 
6.0 
5.0

5.0

5.0 
5.0 
5.0

5.0 
5.0 
5.0
4.0

4.0 
4.0 
4.0

~::::

8.0 
4.0

4.0 
4.0 
4.0

5.0

5.0 
6.0 
6.0 
7.0
8.0

10 
12 
12

12

11 
11 
11

11 
11 
10
10

10 
10 
12

12 
12

12
4.0

12 
12

14
16 
18

33 
35 
38

36

200 
452 
603

485 
384

235 
200 
185

174

608 
12

199
210

158 
181 
181

578 
572
504

380

287 
238 
192

147 
137

113
104 
98

145 
169

578 
98

178 
180

138 
130 
141

500 
539 
589

646

694 
745 
806

913 
945

936 
881 
793

587

967 
130

533 
469

329 
329 
338

294 
283 
269

256

248 
244 
237

205 
238

223 
243 
270

279 
258

533 
205

238 
214 
186

114
100 
110

185 
181 
174

153

133 
127 
121

110 
105

102 
105 
101

97 
96

238 
96

93 
89 
87

81

79 
78 
75

70 
69 
73

78

84 
87
90

101 
107

103
100 
100

98

86.8 
108 
69



RED RIVER OF THE NORTH BASIN

5-1225. Willow Creek at Dunseith, N. Dak.

Location. Lat 48°49'12", long 100°03'45", in NE^NWi sec.36, T.162 N., R.73 W. , on right downstream 
wingwall of county road bridge, 0.4 mile northwest of railway station in Dunseith.

Drainage area.--142 sq mi, approximately, of which about 51 sq mi is probably nonoontributing. 

Records available. September 1953 to September 1965.

Gage. Water-stage recorder. Prior to July 16, 1957, wire-weight gage at same site. Datum of gage 
is 1,700.00 ft above mean sea level, datum of 1929, Emerson-Crookston supplementary adjustment 
of 1941.

Average discharge.--12 years, 15.4 cfs (11,150 acre-ft per year); median of yearly mean discharges, 
5.1 cfs (3,700 acre-ft per year).

Extremes.--Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

_ Annual maximum discharge (*) and peak discharges above base (40 cfs), water years 1961-65

Date

Mar. 20, 1961
Apr. 21, 1961

Mar. 26, 1962
Apr. 20, 1962

Time

1415
1200

1345
2000

Discharge

_
* 4.7

_
* 3.0

Gage 
height

a!2.95
11.32

all. 89
11.26

Date

Mar. 22, 1963
Apr. 8, 1963
June 17, 1964
Apr. 25, 1965

Time

0700
0900
-

0030

Discharge

_
* 23
* 40

92

Gage 
height

a 12. 13
a!2.01

-

12.88

Date

May 6, 1965
May 25, 1965
July 20, 1965 
July 26, 1965

Time

1200
1200
1800 
1600

Discharge

60
50

* 347 
191

Cage 
height

12.52
12.26
13.58 
12.67

a Backwater from ice.

Ho flow at times in each year.
1953-65: Maximum discharge, 410 cfs Apr. 17, 1960 (gage height, 14.6 ft); maximum gage height, 

15.30 ft Apr. 5, 1955; no flow for some days in each year except 1955-56.

Remarks.--Records fair. Occasional minor regulation from changes in stoplogs at .Willow Lake Outlet.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTU8ER I960 TO SEPTEMBER 1961

1
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

TO AL
ME N
MA
MIN
AC-FT

OCT.

0
0
0
. 0
. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

2. 0
.0 0

. 0
0

5.6

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10

.10

.10
_____

4.60
.15
.20
.10
9.1

DEC.

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
0

0
0
0
0
0
0

2.40
.077
.10

0
4.8

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
     

0
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.20

. 0

. 0
  0

1.
. 0

. 0

. 0
1.
1.
1.
1.

10. 0
. 3
1.5

0
20

.1

.1

.0

.0

.0

.0

.1

.1

.2

.2

.3

.4

.6

.8

.0

.1

.2

.4

.2

.9

.1

.9

.2

.0

.8

.5

.4

.1

.8

.2
    

5 .7
1 92

.1

.0
14

1.0
.60
.50
.40
.40

1.1
2.1
2.1
2.1
2.0

2.0
2.2
1.9
1.6
1.3

1.1
1.0
.90
.80
.70

1.3
1.4
1.1
.70
.60

.50

.40

.40

.30

.20

.20

32.90
1.06
2.2
.20
65

.20

.20

.20

.20

.20

.20

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0______

1.30
.043
.20

0
2.6

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.10
.10

0
0

0
0
0
0
0_____

0.20
.007
.10

0
.4

CAL YR 1960: TOTAL 12,756.40 MEAN 34.9 MAX 320 MIN 0 AC-FT 25.3OO 
WAT YR 1961: TOTAL 112.00 MEAN .31 MAX 4.1 MIN 0 AC-FT 222



RED RIVER OF THE NORTH BASIN

5-1225. Willow Creek at Dunseith, N. Dak.--Continued

OISCHARGE, IN CUBIC FEEI PER SECONDt WATER YhAR UCTOSfc* 1961 TO SEPTEMBER 1962

1
2
3
*
5

6
7
a
9

10

u
12
13
14
15

16
17
ia
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MtAN 
MAX
MIN
AC- FT

0
0
0
0
0

0
0
0
.60
.20

.10

.10
0
0
0

0
. 0
. 0
. 0
. 0

. 0

. 0

. 0
. 0
. 0

.10

.10

.10 

.10

.10

.10

2.50
.081 
.60

0
5.0

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
-10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

0
0
0 
0
0

2.50

.10
0

5.0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

0
a
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

_____

0
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

.50
1.0
1.*
1.5
1.0
.50

6.00

1.5
0

12

.10

.10

.50
1.0
2.0

2.6
2.7
1.7
1.2
.70

.60

.50

.40

.50

.60

1.9
2.5
2.1
1.6
1.6

1.6
1.1
1.3
1.0
1.1

1.0
.90
.80 

1.3
1.0

36.00

2.7
.10
71

.90

.80

.80

.80

.80

.30

.70

.70

.70

.70

.80

.80

.90
1.3
1.0

.80
1.4
1.2
.90
.70

.70

.90

.80

.60

.60

.40

.40

.40 

.70

.80

.60

24.40

1.4
.40
48

.50

.40

.30

.20

.20

.20

.20

.20

.20

.20

.20

.10

.20

.20

.90

.80

.40

.30

.20

.20

.20

.20

.20

.10

.10

.10

.10
0 
0
0

7.10

.90
0

I*

0
0
.10
.20
.20

.30

.30

.40

.20

.20

.10

.10

.10

.10

.10

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0 
0

2.40

.40
0

4.8

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
.30
.30
.10

0
0
0
0
0
0

0.70

.30
0

1.4

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0 
0
0
0
0

HAT YR 1962: TOTAL 81.60 MEAN .22 MAX 2.7 MIN 0 AC-FT 162

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

0
0
0
0
0

0
0
0
0
0

. 0

. 0

. 0
. 0
. 0

.20

.20

. 0

. 0
. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0 

. 0

. 0

. 0

2.40
.077
.20

0
4.8

.10

.10

.10

.10

.10

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.10

.10 

.10
     

5.20
.17
.20
.10
10

.10

.10

.10

.10

.10

.10

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

0.80
.026
.10

0
1.6

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

______
   

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1.0
5.0
6.0
8.0

10

10
8.0
8.0
5.0 
5.0
4.0

70.0
2.26

10
0

139

.0

.5

.0

.5

.0

.5
1
1

.5

.0

.6

.2

.6

.4

.3

.1

.3

.7

.2

.6

.0

.7

.4

.1

.9

1.6
1.6
2.2
3.9 
2.8

     

134.2
4.47

12
1.6
266

.

.

.
 

.

.;
^
.
 

f
.
.

; .
 

.

.1

9
 

.

.

.

.

.

. 0 

.80

.80

5 .50
.82
3.9
.80
112

JUNE

.1

.2

.5

.3

.2

.9

.8

.9

.1

.7

.2

.4
  2
.8
.3

.0

.6

.6

.6

.6

.4

.1

.1

.0

.0

.6

.3

.1 

.1

.0

8 .7
2 69

.1

.0
60

JULY

1.0
.80
.70
.60
.60

.50

.50

.50

.40

.60

i.l
1.0
1.0
.70
.50

.40

.40

.40

.20

.20

.20

.20

.10

.30

.60

1.6
1.1
.80
.80 

1.0
.60

19.40
.63
1.6
.10
38

AUG.

.60

.50

.40

.40

.30

.10
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

2.30
.074
.60

0
4.6

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0   

0
0
0
0
0

CAL YR 1962: TOTAL 85.00 MEAN .23 MAX 2.7 MIN 0 AC-FT 169
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5-1225. Willow Creek at Dunseith, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YFAR OCTOBER 1963 TO SEPTEMBER 1964

1
2
j
*
5

6
7
8
g

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27

29
30
31

TOTAL
MEAN
MAX
MIN 
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.10

.10

.10

.10

.20

.50

.40

.30

.20

.10

.10

.10

.20

.10

.10

.10

2.80
.090
.50

0 
5.6

.10

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10 

.10

.10_____

3.20
.11
.20
.10 
6.4

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

1.50
.043
.10

0 
3.0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0

     
    

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

0
0
0
0 
0

0
1.0
3.3
2.0
2.0

1.4
1.0
.60

6.5
6.5

6.5
7.3
7.3
8.1
7.5

7.0
7.0
6.8
4.7
4.7

3.3
6.5
6.2
8.1
8.4

7.8
7.5
8.1
6.8
5.8

     

159.70
5.32
8.4

317

5.8
7.0
5
1
0

a
8
7
6
6

6
8
8
9
0

8
7
7
7
5

4
5
5
4
2

9.9
8.4

7.8
7.3
6.0

446.6
14.4

21

886

5.4
5.1
3.6
3.3
3.2

2.9
3.7
4.9
5.6
4.1

3.9
4.6
5.4
4.6
4.7

4.4
14
IT
15
13

9.9
8.4
8.4
7.1
7.3

7.0
6.5

6.2
6.0

     

201.7
6.72

17

400

6.2
13
8.4
6.8
8.4

7.5
6.2
5.4
5.8
5.4

4.0
4.6
4.6
4.1
4.6

4.7
4.9
4.6
3.9
4.1

4.2
3.8
3.9
3.4
3.0

2.7
2.5

2.0
2.0
4.6

152.0
4.90

13

301

5.1
4.2
3.6
3.0
2.7

2.2
2.0
1.8
1.3
1.2

.80

.70

.70

.60

.60

.70

.60

.60

.50

.40

.70
1.5
1.6
1.6
1.4

1.3
1.1

.70
2.0
3.4

49.40
1.59
5.1

98

SEPT.

3.0
2.8
2.2
1.9
1.7

1.5
1.3
1.2
1.1
1.0

.80

.80

.80

.70

.70

.80

.80

.80

.80

.80

.70

.80

.70

.60

.50

3.5
3.2

2.5
2.4

     

43.20
1.44
3.5

86

MAT YR 1964: TOTAL 1,060.10 MEAN 2.90 MAX 21 MIN 0 AC- FT 2,100

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN
MAX
MIN 
AC- FT

2.0
2.0
2.0
2.0
2.0

2.1
2.6
3.2
2.9
3.0

3.0
2.9
2.8
2.7
2.6

2.5
2.5
2.5
2.4
2.4

2.5
2.6
2.4
2.1
2.0

1.8
1.6
1.6
1.3
1.2
1.1

70.3 
2.27
3.2
1.1
139

1.0
1.0
.90
.90
.90

.90

.90

.80

.80

.80

.80

.70

.70

.70

.70

.70

.80

.70

.60

.60

.50

.50

.50

.50

.50

.40

.30

.20

.10

.10
     

19.50 
.65
1.0
.10
39

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0.20 
.007
.10

0
.4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
..     .  
   

0 
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

.10

.20

.80

.50

.80

1.5
4.0
10
20
30

30
20
30
44
38

32
2*
29
50
50

34
37
40
40
40
     

20.4
50
0

1.210

40
40
42
42
50

54
52
46
42
42

42
40
39
38
37

36
37
35
32
35

39
33
35
40
46

44
42
40
38
38
42

40.6
54
32

1         

42
44
44
44
42

42
39
39
36
35

33
30
28
30
33

29
29
26
25
23

22
20
19
18
18

17
24
23
21
19

     

29.8
44
17

22
21
18
16
12

9.6
7.3
7.0
4.9
4.2

4.1
5.6
4.7
4.6
4.2

3.6
3.0
2.5

12
103

144
136
128
135
172

187
184
179
177
172
160

65.9
187
2.5

48
40
29
20
06

106
96
87
79
74

64
58
56
52
48

46
42
39
36
32

25
20
14
13
11

9.3
8.4
7.0
6.8
6.0
4.9

54.3
148
4.9

3.9
2.9
2.2
1.9
1.9

2.0
1.9
1.7
1.6
1.3

1.1
1.1
.80
.80
.90

2.2
10

.0

.B

.8

1
2
3
3
3

2
2
2
2
1

     

10.0
34

.80

CAL YR 1964: TOTAL 1,142.60 MEAN 3.12 MAX 21 MIN 0 AC-FT 2,270
WAT YR 1965: TOTAL 6,880.40 MEAN 18.9 MAX 187 MIN 0 AC-FT 13,650
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5-1230. Lake Metigoshe near Bottineau, N. Dak.

Location.  La t 48°59'05", long 100°20'S2", in SE£sw£ sec. 35, T.164 N. , R.75 W. , on east end of north 
abutment of "Maid of Moonshine" Bridge over Lake Metigoshe, 11.7 miles northeast of Bottineau.

Drainage area. --59 sq mi (approximately).

Records available.  June 1931 to September 1932, September 1953 to September 1965.

Gage.   Water-stage recorder. Datum of gage is 2,130.00 ft above mean sea level, datum of 1929, 
wnerson-Crookston supplementary adjustment of 1941. 1931-32, staff gage on north abutment of 
bridge at datum 6.32 ft lower (reduced to elevations above mean sea level). Sept. 4, 1953, to 
Jan. 19, 1955, staff gage at present datum on east end of south abutment of bridge.

Extremes. --Maximum and minimum gage heights for the water years 1961-65 are contained in the follow- 
ing table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

May 
July 
June 
July 
June

12-14, 
7, 19 
8, 9, 
9-11, 

13-15,

Gage height 
(feet)

7 
7 
8 
8 
8

87 
72 
71 
43 
64

Minimum

Date

Sept 
Nov. 
Oct. 
Nov. 
Nov.

7, 
8, 

10- 
18- 
26,

9, 1961 
L3, Nov. 
35, Dec.

25-27 
3, 5,

, 1962. . . 
1963....

Gage height 
(feet)

6.65 
6.61 
7.07 
7.21 
7.78

1953-65: Maximum gage height, 9.01 ft May 30, 1960; minimum, 6.09 ft, Aug. 19, 1959.

height, in feet, at 2400 hours, water years October 1960 to September 1965

Oct. 31, I960....
Nov. 30.......... ' 
Dec. 31. ......... 
Jan. 31, 1961.... 
Feb. 28...... .... 
Mar. 31..... ..... 
Apr. 30..........

June 30 .......... 
July 31.......... 
Aug. 31... ....... 
Sept. 30... ....... 
Oct. 31.. ........ 
Nov . 30 ..........
Dec. 31..........

47 Jan. 31, 1962.....
46 Feb. 28........... 
53 Mar. 31. .......... 
56 Apr. 30........... 
64 May 31 ........... 
67 June 30........... 
76 July 31...........

32 Sept. 30. .......... 
04 Oct. 31... ........ 
73 Nov. 30..... ...... 
82 Dec. 31........... 
64 Jan. 31, 1963..... 
75 Feb. 28.. .........
77 Mar. 31. .......... '

78 Apr. 30, 1963.... 8
88 May 31. ......... 8 
95 June 30.......... 8 
12 July 31.......... 
51 Aug. 31. ......... 
56 Sept .30. ......... 
38 Oct. 31..........

12 Dec. 31..... ..... 
14 Jan. 31, 1964.... 
10 Feb. 29... ....... 
47 Mar. 31.......... 
59 Apr. SO......'.... 
65 May 31... ....... 8
88 June 30. ......... 8

25 Julj 
39 Aug 
20 Sep 
96 Oct 
75 Nov 
52 Dec 
29 Jan

32 Mar 
34 Apr 
43 May 
50 Jun 
90 Jul 
13 Aug

r 31, 1964. . . . t

.30. ......... 
31.......... 
30.......... 
31.......... 
31, 1965....

31.......... 
30.......... 
31.......... 

; 30.......... 
f 31.......... 
31..........

.19 

.05 

.98 

.82 

.81 

.92 

.96 

.95 

.92 
3.18 
3.61 
3.42 
3.33 
7.95 
3.09
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5-1231. Oak Creek at Lake Metigoshe Outlet near Bottineau, N. Dak.

Location. Lat 48°57'56", long 100°21'47", in SE^SE^ sec.3, T.163 N., R.75 W., at outlet of Lake 
Metigoshe, 10 miles northeast of Bottineau.

Drainage area. 59.0 sq mi.

Records available.--October 1953 to September 1965.

Gage. Water-stage recorder and concrete control. Datum of gage is 2,130.00 ft above mean sea 
level, datum of 1929, Emerson-Crooks ton supplementary adjustment of 1941. Prior to Jan. 20, 
1955, staff gage at same site and datum. Gage is located H miles northeast of outlet of lake
revel, datum of 1929, Emerson-Crooks ton supplementary adjustment of 1941. Prior to Jan. 20,

te and datum. Gage is located ij miles northeast of outlet ol 
and is same as that used for station on Lake Metigoshe.

Average discharge.--12 years, 3.49 cfs (2,530 acre-ft per year); median of yearly mean discharges, 
1.8 cfs (1,300 acre-ft per year).

Extremes.  Maximum and minimum discharges for the water years 1961-65 are contained in the following

Discharge 
(cfs)

height 
eet)

Discharge 
(cfs)

Gage height 
(feet)

1961
1962
1963
1964
1965

[a!
June 10, 1963 
May 5, 1964 
July 21-23. 1965

6.2
40

b 8.69 
o 8.11 
d 8.53

Entire yea
do.

At times 
do.

a No flow for entire year.
b Maximum gage height for year, 8.71 ft June 8, 9, 1963. 
c Maximum gage height for year, 8.43 ft July 9-11, 1964. 
d Maximum gage height for year, 8.64 ft June 13-15, 1965.

1953-65: Maximum discharge, 95 cfs June 10, 1963 (gage height, 8.69 ft); maximum gage height, 
9.01 ft May 20, 1960; no flow at times in each year.

Remarks.--Records poor. Flow regulated since 1959 by dam and control works on the outlet of Sharpe 
Lake, located on the principal tributary in Manitoba.

Revisions. WSP 1728: Drainage area.

Discharge, in cubic feet per second, water years October I960 to September 1963

May 13, 1963.... 0.10 May 30, 1963.... 0.10 June 15, 1963.... 19 July 1, 1963.... 6 B
14.......... .10 31.......... .20 16.......... 8.3
15.......... .10 June 1.......... .20 17 .......... 8.3
16.......... .10 2.......... .30 18..........
17.......... .10 3.......... .1 19..........
18.......... .10 4.......... .7 20..........
I9 -...-...-. -10 5.......... .1 Zl..........
20.......... .10 6.......... 1 22..........
21.......... .10 7. ......... 1 23
22.......... .10 8.........
23.......... .10 9.........
24.......... 2.9 10.........
25.......... 17 11.........
26.......... 16 12.........
27.......... 15 13.........
28.......... 6.1 14.........

Month Cfs-days Maximum Minimum Mean acre-feet

Calendar year I960..................................... 2,438.80 72 0 6.66 4,640
May 1963................................................. 58.40 17 0 1.88 116
June..................................................... 610.30 78 .20 20.3 1,210
July..................................................... 37.30 6.8 0 1.20 74
Water year 1962-63..................................... 706.00 78 0 1.93 1,400

Note. Flow occurred only on days listed above.
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5-1231. Oak Creek at Lake Metigoshe Outlet near Bottineau, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAK OCTOBER 1963 TO SEPTEMBER 196*

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0_____

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
2.8
5.*
6.1

.10

.30

.30

.60

.60

.80
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.4

1.4
1.7
1.7
1.4
1.2

.90

.70

.50

.30

.10
0

36.30
1.17
6.1

0
72

JUNE

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
.20
.50
.50

.50

.60

.50

.50

.50

.50

.40

.40

.50

.40

6.00
.20
.60

0
12

JULY

.30

.30

.80

.70

.70

1.9
1.9
1.6
1.9
2.5

2.5
2.1
1.8
.90
.50

.40

.40

.10

.10

.10

.10

.10

.30

.10

.10

.10

.10

.10
0
0
0

23.00
.74
2.5

0
46

AUG.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC- FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0   

0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

   ,    
     
   

0
0
0
0
0

MAX 4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0 f

0
0
0
0
0

0
0
0
0
0

0
.20
.30
.90

1.7

2.4
2.8
2.8
2.8
2.8

2.8
2.8
2.8
2.8
2.8

2.8
2.8
2.8
2.8
2.3

     

44.70
1.49
2.8

0
89

IN 0 
IN 0

2.8
2.8
2.8
3.3
3.1

6.0
6.0
6.5
6.5
7.0

7.0
6.5
6.b
6.0
5.6

5.6
5.6
7.0
6.0
5.6

9.2
8.8
8.8
9.6

10

12
14
16
16
16
18

246.6
7.95

13
2.8
489

AC-FT 
AC- FT

19
18
B
a
8

8
8
7
6
6

16
15
15
20
20

19
18
17
16
16

14
14
13
12
11

12
13
12
11
11

     

471
15.7

20
11

934

130 
2,620

13
13
12
11
11

10
9.6
9.6
9.2
8.3

7.4
7.8
8.3
7.4
6.5

6.0
5.6
4.7
3.8
6.0

40
40
40
35
30

27
23
20
19
17
15

476.2
15.4
40

3.8
945

1
1
1

.6

.4

.8

.8

.5

.7

.7

.0

.0

.80

.50

.30

.30

.30

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10
0
0
0

84.10
2.71

13
0

167

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0   

0
0
0
0
0
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5-1234. Willow Creek near Willow City, H. Dak.

Location. Lat 48°35'20", long 100°26'30", in HE^NW^ sec. 23, T.159 N. , R. 76 W. , on left bank 50 ft 
downstream from bridge on county highway, lj miles upstream from Snake Creek, and 7 miles west of 
Willow City.

Drainage area.--1,160 sq mi, approximately, of which about 430 sq mi is probably noncontributing.
Records available. August 1956 to September 1965.
Gage.--Water-stage recorder. Altitude of gage is 1,430 ft (from topographic map). Prior to Oct. 5, 

1956, wire-weight gage at site 50 ft upstream at same datum.
Average discharge.--9 years, 15.8 cfs (11,440 acre-ft per year).
Extremes. Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (») and peak discharges above base (50 cfs), water years 1961-65 __

Date

Mar. 30, 1961

Apr. 10, 1962

Time

0700

_

Discharge

* 15

* 5

Gage 
height

5.82

a 6.73

Date

June 11, 1963

Apr. 6, 1964

Time

0530

0600

Discharge

* 81

* 89

Gage 
height

8.01

8.13

Date

Apr. 24, 1965
May 17, 1965
June 6, 1965
Aug. 12, 1965

Time

1600
0330
1030
0600

Discharge

134
115
123

* 208

Gage 
height

8.18
7.97
7.98

blo.59

a Prom floodmark.
b Maximum gage height fo r, 10.68 ft Aug. 10, 1965, backwater from vegetation.

No flow at time's in each year.
1956-65: Maximum discharge, 1,190 cfs Apr. 9, 1960 (gage height, 14.03 ft); no flow at times 

in each year.
A discharge of 1,340 cfs occurred Apr. 20, 1956, at site 1 mile downstream from Snake Creek 

(computed from rating curve extended above 1,220 cfs).
Remarks. Records fair. Records of chemical analyses for the water years 1961-64 are published in 

reports of the Geological Survey.

Discharge., in cubic feet per second, water years October 1960 to September 1962

Mar. 20, 1961.... 0.

29. ......... 5.

3. ......... 5

0 Apr. 10, 1961.... 7.5 Apr. 27, 1961.... 0.2

15.. ........ 1.2 2.......... .]

9.......... 8.9 26.......... .20 13.......... .1

Month

May. .....................................................
Water year 1960-61. ....................................

Water year 1961-62. .......................

Cfs-days

26,419.40 
21.40 

109.30 
2.00 

132.70 
132.70 
12.40 
12.40

Maximum

1,110 
.5

1
.10

1 
1

.7 

.7

0 May 
0 
0 
0 
0 
0 
0 
0 Apr. 
0 
0 
0 
0 
0 
0 
0 
0 
0

Minimum

0 
0 
.10 

0 
0 
0 
0 
0

Me

V2. 

3!

, 1961.... 0.

, 1962.... .

8..... ..... .2

an .

5 

4

Runoff in 
acre-feet

52,400 
42 

217 
4. 

263 
263 
25 
25

Note, Plow occurred only on days listed abov

DISCHARGE, IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963
DAY 

1
2
3
4
b

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIN 
AC- FT

OCT.
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0 
0

NOV. 
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

      

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

  «.    
     
     . 

0
0
0
0

L - °

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
5.1

19
8.6
8.1

40.8
1.32

19
0 

81 
4.7 *
0 f

7.5
7.1
6.2
6.2
6.0

4.8
4.0
3.3

11
13

12
11
10
9.0
,-8.0

10
14
13
12
11

10
9.5
9.0
8.8
8.6

8.6
8.4
9.0
8.0
6.9

   .   

265.9
8.86

14
3.3 

IN 0
IN 0

5.8
5.1
4.5
4.5
4.0

3.7
3.6
2.9
2.8
2.6

2.3
2.8
3.8
3.7
3.0

2.B
3.1
3.8
4.6
5.1

4.2
3.3
2.8
2.1
1.6

1.7
1.8
1.6
1.4
1.1
.90

97.00
3.13
5.8
.90 

AC-FT
AC-FT

.80

.70

.80
1.2
1.6

8.3
13
44
66
76

80
76
71
64
54

47
42
40
40
38

35
33
29
34
31

27
23
20
19
17

     

1,032.40
34.4

80
.70 

25
3,380

15
13
12
12
10

12
14
12
11
8.8

9.0
8.8
8.4
8.
8.

8.
8.
.'
.
 

f
.
.
.
 

m
.
. >
,

: .
.

253.
8.1

1
3.

3.0
2.8
2.4
1.9
1.2

.60

.40

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

12.50
.40
3.0

0 
25

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

      

0
0
0
0 
0
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5-1234. Willow Creek near Willow City, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATfcR YEAR OCTUSt* 1963 TO SEPTEMBER 1964

I
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
13
19
20

21
22
2-i
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN 
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0 
0

0
0
J
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

.70 f

0
0
0
o
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

EAN 4.66

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0
0
0

MAX E

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0 f

0
0
0
0
5.0

76
5
5
6
i

a
4
1
5
4

0
6
6
6
6

i
5
4
4,

13

13
13
12
12
11

577.0
19.2

76
0

IN 0
UNO

11
11
12
14
16

17
24
29
29
26

21
20
20
20
21

21
21
21
22
21

16
13
10
8.6
7.1

5.5
4.2
3.4
2.8
1.9
1.4

470.9
15.2

29
1.4

AC-FT 
AC-FT

.90

.60

.40

.30

.20

0
0

.20

.10

.20

.20

.30

.40

.50

.50

.60

.80
1.6
2.3
2.4

2.6
3.1
3.7
4.0
4.2

4.0
3.8
8.3

17
20

B3.20
2.77

20
0

3,380 
2,460

20
17
12
9.0
a.4

7.1
5.8
4.5
3.7
2.9

2.4
1.9
1.6
1.6
1.5

1.4
1.2
1.0
1.0
1.0

.70

.40

.10

.20

.20

.10

.10
0
0
0
0

106.80
3.45

20
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

0
0
0
0 
0

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3

5

6
7
8

10 

11
12 
13 
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL 
MEAN

MIN

0
0
0

0

0
0
0

0 

0
0 
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0

0

0
0
0

0

0
0
0

0 

0
0 
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

   

0 
0

0

0
0
0

0

0
0
0

0

0
0 
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0

0

0
0
0

0

0
0
0

0 

0
0 
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0

0

0
0
0

0

0
0
0

0 

0
0 
0 
0
or

0
0
0
0
0

0
0
0
0
0

0
0
0

     
   .    
   

0 
0

0

0
0
0

0

0
0
0

0 

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0

0

0
0
0

0

0
0
0

0

1.0 
10
76

06
06
08
11
25

31
32
32
34
32

22
06
90
78
68
     

58.9

0

IN 0

61
54
49

73

76
85

100

104

106 
109
111

113
114
108
99
88

79
72
66
65
65

7
8
9
9
0
8

83.0

49

AC-FT

89
99
108

120

123
121
122

121

95
100
94

87
80
75
70
66

62
59
56
53
52

51
52
52
50
48

     

85.3

48

29,610

50
48
46

41

39
3D
37

36

41 
40
37

36
35
35
36
36

40
47
49
48
50

65
78
86
95

106
120

50.7

35

135
148
157

168

174
180
188

202

200 
189
178

16
16
15
14:
13

12
111
9
9
8

9
9
9
9
90
88

146

86

85
81
74

70

64
60
55

50

45 
48
51

55
58
62
65
65

65
68
70
73
75

76
76
77
78
78

     

64.9

45
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5-1235.1. Deep River near Upham, N. Dak.

Location.  Lat 48°35'03", long 100°51'44", in SWj-NW^ sec.22, T.159 N. , R.79 W., 0.8 mile downstream 
from Little Deep River and 6.3 miles west of Upham.

Drainage area. 975 sq mi, of which 605 sq mi is probably noncontributing.

Records available. September 1957 to September 1965.

Gage. Water-stage recorder. Altitude of gage is 1,430 ft (from topographic map).

Average discharge.--8 years, 1.99 cfs (1,440 acre-ft per year).

Extremes.  Maximum and minimum discharges for the water years 1961-65 are contained in the following

Annual maximum discharge (*), peak discharges above base (50 cfs), and annual minimum discharge

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

(a) 
(a) 
(a) 

Apr. 12, 1964 
Apr. 10, 1965

Time

0400 
1600

Discharge

* 176 
* 6.0

Gage height 
(feet)

7.91 
b 5.58

Minimum

Date

Entire year

do! 
Long periods 

do.

Discharge 
(cfs)

0 
0 
0 
0 
0

Gage height 
(feet)

j

1957-65: Maximum discharge, 580 cfs Apr. 5, 1960 (gage height, 10.90 ft); no flow for part or 
all of each year.

Flood in April 1951 reached a stage of about 16 ft, from information by local resident.

Remarks. Records good except those for winter periods, which are fair. 

Revisions. WSP 1728: Drainage area.

Discharge, in cubic feet per second, water years October 1960 to September 1964

Apr. 10, 1964.... 10 May 1

22 25 2

7 13

11 12

, 1964.... June 1 
1

1 
1 
2 
2

2 
.5 2 
8 2 

.8 2 
2 
2 
3 

July

0

1 
1

1 
1 
1
1

, 1964.... 1.

3

2

2

.......... 3.

5

2
3

Month Cfs -days

Water year 1964. ....................................... 1,364

60

8 
90 
10 
40 
30 
50

Maximum

533 
167 
15 
4.7 
5.9 
.60 
.10 

167

July 1 
1 
2 
2

2 
2 
2

2

3 
3 

Aug.

3

Minimum

0 
0 
2.6 
.90 
.60 

0 
0 
0

Me

10. 
29. 
10.

2.

3."

3, 1964.... 3.1

2
.......... 2.

.......... 1.

Hunoff in 
m acre-feet

7,900 
1,750 

632 
0 131 
7 183 
1 6. 
10 
3 2,710

ed only on days listed above.
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5-1235.1. Deep River near Upham, N. Dak.--Continued

IN CUBIC FEET PER StCONO. WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

I
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

TO AL
ME N
MA
HIM
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
Q
0

0
0
0
0
0

0
0
0
Q
0

0
Q
0
0
0

0
0
0
0
0

0
0
0

     
    -

0
0
0
0
0

MAX

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

5.0 1

0
0
0
0
0

.10

.40
1.0
1.1
3.7

2.6
2.6
2.0
2.0
1.8

1.2
.90
.60
.50
.40

.40

.40

.30

.30

.30

.20

.20

.20

.20

.20

23.60
.79
3.7

0
47

IN 0
UN 0

. 0

. 0

. 0

. 0

. 0

I.
1.
1.
. 0
. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0
2.
2.

2.
2.
2.
2.
2.

2.
3.
3.
3.
4.
*"

47. 0
1. 1

4 a
. 0

4

AC- T 
AC- T

.0

.3

.0

.6

.4

.9

.6

.2

.9

.7

.5

.3

.2

.3

.2

.4

.0

.6

.4

.2

.2

.2

.4

.4

.6

.7

.8

.8

.7

.7

6 .2
2 14

.0

.2
127

2.710 
381

.9

.a

.7

.7

.6

.6

.6

.4

.4

.4

.2

.i

.2

.4

.6

.8

.0

.0

.8

.6

.4

.6

.0

.8

.4

.0

.6

.2

.0

.30 

.70

5 .40
.63
3.0
.70
100

.60

.50

.50

.40

.40

.30

.30

.30

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10
0
0

0
0
0
0
0

0
0
0
0
0
0

4.70
.15
.60

0
9.3

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

1. 0
.0 0
. 0

0
3.6
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5-1236. Egg Creek near Granville, N. Dak.

Location. Lat 48°21'18", long 100°49'19", on west line of sec.10, T.156 N., R.79 W., on right down- 
stream wingwall of bridge, 2 miles downstream from Hay Coulee, 3.5 miles upstream from North Lake, 
and 6 miles northeast of Granville.

Drainage area. 289 sq ml, of which about 150 sq ml Is probably noncontrlbutlng. 

Records available. October 1956 to September 1965.

Gage. Water-stage recorder. Datum of gage Is 1,478.14 ft above mean sea level, datum of 1929 
(levels by Bureau of Reclamation).

Average discharge. 9 years, 1.68 cfs (1,220 acre-ft per year).

Extremes. Maxlmums and mlnimums (discharge In cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (20 cfs), water years 1961-65

Date

1961
Apr. 2, 1962
June 9, 1963

Time

_

1100

1000

Discharge

(a)
* 12

* 147

Gage 
height

.

3.22
5.09

Date

Apr. 9, 1964
May 11, 1964 
July 1, 1964
July 5, 1964

Time

1400
2400 
1200
0200

Discharge

* 53
33 
29
27

Gage 
height

4.03
3.71 
3.67
3.64

Date

Apr. 12, 1965
May 10, 1965 
July 22, 1965

Time

2100
2000 
2100

Discharge

67
* 114 

28

Gage 
height

4.53
4.42 
3.70

No flow fo

No flow for most of time In each year.
1956-65: Maximum discharge, 258 cfs Mar. 28, 1960 

time In each year.

Remarks .   Records fair.

Revisions.   WSP 1728: Drainage area.

height, 5.44 ft); no flow for most of

Discharge, in cubic

1.6 
8.0 
6.9 
5.0 
3.0 
1.7

June 19, 1963.... 17 July

June 7, 1963.... 12

136 
13* 
125 
105

1963.... 0.70 Aug. 1 , 1963.... .7

Month

Water year 1962-63 .....................................

Cfs -days

1,155.30

Maximum

146

Minimum

0

Mean

3.17

Hunoff in 
acre-feet

2,290
Mote. Flow occurred only on days listed above.
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5-1236. Egg Creek near Granville, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PtR SECOND. WATER YEAR OCTOBER 196J TO SEPTEMBER 1964

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22 
23
24 
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIM
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0 
0
0 
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0 
0
0 
0

0
0
0
0
0______

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0 
0
0 
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0 
0
0 
0

0
0
0
0
0
0

0 
0
0
0
0

EAN I'.ll

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0 
0
0 
0

0
0
0
0

     
_____

0 
0
0
0
0

MAX

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0

0

0
0
0
0
0
0

0 
0
0
0
0

49 1

0
0
0
0
0

3.0
18
30
49
37

24
18
12
9.5
8.6

8.0
7.4
7.4
7.2
6.4

5.2
4.4 
4.1

3.1

2.8
3.0
3.0
2.4
2.2

______

9.30
49
0

554

IN 0 
UN 0

2.0
2.2
3.9
4.6
4.6

8.6
11
13
14
18

29
28
21
16
13

11
9 2
7 7
6.1
5.5

4.6
4.4

3.0

2.4
1.9
1.6
1.4
1.1
.90

8.31
29

.90
511

AC-FT 
AC-FT

.80

.60

.40

.20

.20

.10
0
0
0
0

0
.10
.10
.10
.10

.10

.90
1.5
2.5
2.5

2.3
2.4

4.1 
6.5

3.0
12
16
22
26
     

3.75
26
0

223

2,290 
1,730

28
26
22
18
24

20
14
13
12
9.5

7.2
5.0
4.4
3.9
3.3

2.5
1.5
1.0
.60
.40

.40

.40 

.40

.40 

.50

.60

.40

.50

.40

.40

.40

7.13
28

.40
439

.40

.20

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0 
0
0 
0

0
0
0
0
0
0

0.80 
.026
.40

0
1.6

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

a
0
0
0
0

0
0
0
0 
0

0
0
0
0
0

    

0 
0
0
0
0

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0 
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

      
   

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.10
9
3
8
5

1
8
7
4
7

1
8
4

13
12

11
9.9
B.9
B.6
8.3

576.80
19.2

63
0

7.7
7.4
7.2
7.4
8.3

11
16
41
81

109

103
80
49
30
20

15
9.9
7.4
5.9
4.8

3.9
3.3
3.1
3.4
3.7

3.9
3.9
3.9
4.4
5.5
6.0

666.0
21.5
109
3.1

.0

.
.
f
 

.
i f
.

.

.

.

.
 

f. 

.
 

.

.

.

 

.

f :

17 .
5 7

.
 

9.9
9.2
8.3
7.2
6.4

5.5
4.8
4.3
3.9
3.0

3.0
4.3
3.4
3.9
6.1

7.7
8.3
8.6
7.4
6.1

5.0
14
20
12
9.2

6.9
4.4
3.1
3.6
3.9
4.8

208.2
6.72

20
3.0

i .
.
.

..'

.

 

.

.

.

.
 

f

.' 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

69. 0
2. 4
5.9
.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.20

.40

.30

.30

.20

.20

.20

.40

.60

.50

.40

.40

.40

.40

.40

.50

7.30
.24
.60
.10

CAL VR 1964: TOTAL 871.10 MEAN 2.38 MAX 49 MIN 0 AC-FT 1,730
HAT YR 1965: TOTAL 1.699.60 MEAN 4.66 MAX 109 MIN 0 AC-FT 3,370
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5-1237. Cutbank Creek at North Lake Outlet, near Granville, N. Dak. 
(Formerly published as Cut Bank Creek at North Lake Outlet, near Granville)

Location,. Lat 48°23'10", long 100°46'00", on south line of sec.29, T.157 N. , R.78 W. , on right 
downstream wingwall of bridge, 9 miles northeast of Granville and 13.5 miles east of Deerlng.

Drainage area. 534 sq mi, of which about 290 sq mi is probably noncontributlng. 

Records available. October 1956 to September 1965.

Sage. Water-stage recorder. Datum of gage is 1,477.25 ft above mean sea level, datum of 1929 
(levels by Bureau of Reclamation).

Average discharge. 9 years, 0.002 cfs (1.4 acre-ft per year).

Extremes. 1956-65: Maximum discharge, 1.0 cfs Apr. 13, 1960 (gage height, 0.62 ft); no flow for 
most of time.

Remarks.  No flow since Apr. 23, 1960. 

Revisions. WSP 1728: Drainage area.

5-1239. Boundary Creek near Landa, N. Dak.

Location. Lat 48°48'46", long 100°51'46", at west line of sec.26, T.162 N., R.79 W., on right bank 
80 ft downstream from bridge on county road, 5 miles upstream from mouth, and 6 miles southeast 
of Landa.

Drainage area. 230 sq mi, of which about 60 sq mi is probably noncontributing. 

Records available. September 1957 to September 1965.

Sage. Water-stage recorder. Datum of gage is 1,420.03 ft above mean sea level, datum of 1929. 

Average discharge. 8 years, 6.77 cfs (4,900 acre-ft per year).

Extremes. Maximums and minimums (discharge In cubic feet per second, gage height In feet). 

Annual maximum discharge (*) and peak discharges above base (SO efs), water years 1961-65

Date

Mar. 23, 1961
June 22, 1962
Mar. 29, 1963

Time

2100
0800

-

Discharge

* 22
* 42

54

Gage
height

5.7
6.21

-

Date

June 8, 1963

Apr. 3, 1964
May 10, 1964

Time

1000

0500
0600

Discharge

* 120

* 198
103

Gage 
height

7.25

8.03
6.89

Date

Apr. 13, 1965
July 28, 1965 
Aug. 7, 1965

Time

2030
0200 
0330

Discharge

* 131
92 
76

Gage 
height

7.25
7.57 
7.29

No flow for several months in each year.
1957-65: Maximum discharge, 660 cfs Mar. 30, 1960 (gage height, 10.22 ft); no flow for several 

months In each year.

Remarks. Records good except those for winter periods, which are fair. 

Revisions. WSP 1728: Drainage area.

DISCHARGE, IN CU8IC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TOTAL
MEAN
MAX
MIN
AC- FT

HAT YR

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0   

  
0
0
0
0
0

MAX

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.40

.10

.20
0
.10

1.0
2.5

16
17
15

9.6
5.4
3.6
3.4
2.8 
2.4

81.50
2.63

18
0

162

18 P

.0

.4

.8

.4

.0

.5

.2

.6

.7

.4

.2

.0

.60

.80

.50

.40

.40

.20
0
.10

.10
0
0
0
0

0
0
0
0
0

30.70
1.02
3.8

0
61

IN 0 
IN 0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

AC-FT 
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

16,100 
223

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
p
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
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5-1239. Boundary Creek near Lands, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3
4
5

6
7
a
9

10

11
13
13
1*
15

16
17
18
19
20

21
32
23
24
25

26
27
28
29
30
31

OTAL
EAN
AX
IN
C-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

(EAN .31

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

     
     
_____

0
0
0
0
0

MAX ]

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
1.9

1.3
3.3
6.3
3.1
2.1

15

33.0
1.06

15
0

65

8 I*

19
15
10
23
25

20
14
7.9
6.5
5.3

5.0
3.9
3.0
2.5
2.2

2.0
2.0
2.0
1.6
1.3

.90

.80

.70

.60

.50

.40

.20

.10

.10
0

     

175.50
5.85

25
0

348

IN 0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

AC-FT 
AC- FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

2.2

41
42
38
Jl
25

20
16
12
11
9.7

     

367.7
8.92

42
0

531

223 
1,890

12
8.7
7.3
.8
.5

.0

.5

.6
1
1

11
8.7
8.7
9.3
7.9

6.8
5.7
5.7
5.5
5.0

4.6
3.9
3.9
3.9
3.5

3.1
2.4
1.9
1.6
1.3
1.2

193.2
6.23

14
1.2
383

1.0
.80
.70
.70
.60

.40

.30

.20

.10
0

.10
0
0
0
0

0
0
0
0
0

0
0
1.8
.80
.10

0
2.6

19
16
11
7.6

63.80
2.06

19
0

137

1
2
2
2
2

1
1
1
1

.0

.6

.3

.0

.9

.3

.7

.5

.1

.8

.6

.4

.3

.2

.1

.0

.0

.0

.90

.80

.80
     

219.30
7.31

24
.80
4J5

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

.70

.70

.60

.60

.60

.50

.50

.40

.40

.40

.30

.30

.30

.30

.50

.0

.5

.6

.2

.0

.90

.80

.80

.70

.70

.0

.2

.1

.0 

.0

.0

23.60
.76
1.6
.30
47

1.0
.80
.70
.60
.50

.50

.40

.30

.20

.20

.10

.10

.10

.10

.10

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0   

5.70
.19
1.0

0
11

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

_ _____
   

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0  
0
0
0

0
0
0
0
0

0
0
0
0
8.0

20
40
50
48 
46
34

246.0
7.94

50
0

488

25
16
10
12
13

12
14
14
15
13

12
10
8.7
7.3
6.8

7.0
8.1
7.9

12
11

8.4
8.1

10
12
13

11
11
10
10 
10

     

338.3
11.3

25
6.8
671

11
10
6.5
5.0
3.9

2.8
2.4
2.7
2.7
2.5

2.5
3.0
4.4
5.3

11

14
11
9.3
6.0
5.0

5.3
6.0
6.5
7.0
6.0

5.0
4.0
3.1
3.0 
2.8
2.7

172.4
5.56

14
2.4
342

3.0
3.9
5.3
7.6
9.7

25
96

115
102
85

73
68
57
49
42

37
34
31
28
25

22
19
17
15
14

14
13
13
15 
14

     

1,052.5
35.1
115
3.0

2,09,0

12
11
9.0
7.6
6.5

4.8
5.5
3.7
1.9
1.4

1.3
1.1
1.3
1.0
.BO

.50

.30

.20

.10

.10

.10
0
0
0

12

26
7.0
3.3
1.1
.70
.50

120.80
3.90

26
0

24O

.30

.20

.10

.10

.10

.10

.20

.10

.10

.10

.10

.10
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0

1.60
.052
.30

0
3.2

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0   

0
0
0
0
0

MAT YR 1963: TOTAL 1,960.90 MEAN 5.37 MAX 115 MIN 0 AC-FT 3,890
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5-1239. Boundary Creek near Landa, N. Dak. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
It
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIM
AC- FT

OCT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

NOV.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

DEC.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

JAN.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0

FEB.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0_____

0
0
0
0
0

MAR.

0
0
0
0
0

0
0
0
0
0

0
.60

5.0
5.0
3.0

2.0
1.5
1.0
.50
.50

.50

.10
0
0
0

0
0
0
0
.10
.50

20.30
.65
5.0

0
40

APR.

15
35
168
124
100

85
60
85
93
73

61
51
42
33
30

26
23
20
17
15

1
.9
.4
.0
.4

.8

.2

.6

.8

.4

1,216.5
40.6
168
2.4

2,410

MAV

2.4
2.2
6.5

26
12

25
56
76
93
98

79
62
51
36
30

25
22
16
13
12

10
8.9
7.9
7.0
6.0

5.0
4.6
3.8
3.2
2.8
2.4

804.7
26.0

98
2.2

1,600

JUNE

1.9
1.6
1.3
.90
.90

.70

.60

.70

.80

.80

.60

.60

.60

.50

.40

.30

.50

.80
1.8
2.6

2.3
1.7
1.3
1.0
.80

.60

.50

.30

.40

.20

28.00
.93
2.6
.20
56

JULY

.50

.60

.50

.60
1.7

1.4
.90
.60
.40
.30

.20

.20

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

8.10
.26
1.7

0
16

AUG.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0
0
0
0
0

SEPT.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
3D
31

TOTAL
MEAN
MAX
MIN 
AC-FT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

   

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

-        H          

    -_
   

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
.50

1.5
2.0
2.0
5.0
6.0

70
86

118
94
65

60
66
65
59
52

42
34
29
26
23

20
17
15
12
11
     

981.00 
32.7
118

0

9.4
8.1
6.7
6.3
9.1

12
12
16
24
20

15
12
10
9.4
8.6

7.9
7.4
7.0
6.7
6.3

6.3
6.5
7.0
7.9
7.9

7.9
7.6
7.0

12
17
16

317.0 
10.2

24
6.3

13
13
13
13
12

12
10
9.4
8.1
7.2

6.3
5.6
5.0
6.0
6.3

5.4
5.2
7.4

12  

13

10
7.9
6.5
5.6
5.0

5.4
5.8
5.8
5.4
5.2

     

245.5
8.18

13
5.0

7.0
7.0
7.4
6.3
5.6

5.2
4.6
3.8
3.1
2.9

2.8
2.9
2.9
2.0
1.1

.60

.30

.10

.10
17

5.6
2.3
.70
.30
.10

25
76
89
82
77
69

509.70 
16.4

89
.10

59
50
45
41
35

40
67
46
53
45

35
27
20
16
13

11
10
8.9
7.9
T.2

6.5
5.6
4.8
4.8
4.2

3.6
2.9
2.6
1.9
1.9

16

691.8 
22.3

67
1.9

20
13
9.9

10
9.4

8.1
6.7
6.0
5.8
5.6

5.6
5.8
6.0
6.3
6.0

6.3
6.0
6.0
6.3
6.5

7.9
9.1
7.6
7.9
7.9

7.6
8.1
8.4
8.4
8.6

     

236.8 
7.89

20
5.6



348 RED RIVER OF THE NORTH BASIN

5-1240. Souris (House) River near Westhope, N. Dak. 

(International gaging station)

Location.  Lat 48°59'47", long 100°57'29", in SW^-SEi sec.30, T.164 N., R.79 W., on left bank 1,200 ft 
upstream from second crossing of international boundary, 1 mile downstream from Fish and Wildlife 
Service Dam 357, 7 miles northeast of Westhope, 11 miles downstream from Boundary Creek, and at 
mile 358.2 downstream from international boundary.

Drainage area. 17,600 sq mi, approximately, of which about 10,700 sq mi is probably noncontributing.

Records available.--July to October 1929, April 1930 to September 1965. Monthly discharge only for 
some periods, published in WSP 1308.

Sage. Water-stage recorder and concrete control. Datum of gage is 1,402.52 ft above mean sea level, 
datum of 1929. Prior to Mar. 28, 1938, chain gage at site 6.3 miles upstream at datum 2.52 ft 
higher. '

Average discharge. 35 years (1930-65), 165 cfs, unadjusted (119,500 acre-ft per year); median of 
yearly mean discharges, 70 cfs (50,700 acre-ft per year).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Oct. 1, 1960 
Aug. 7, 1962 
June 24, 1963 
May 16, 17, 1964 
June 28, 1965

Discharge 
(cfs)

30 
208 
600 
518 
864

Gage height 
(feet)

5.86 
6.41 

a 7.66 
7.05 
8.11

Minimum

Date

At times 
do.

do!

Discharge 
(cfs )

0 
0 
0 
O 
0

Gage height 
(feet)

\

a Backwater froi

1929-65: Maximum discharge, 6,400 cfs Apr. 18, 1949; maximum gage height, 16.9 ft Apr. 20, 
1949 (from floodmark) ; maximum daily reverse flow, 35 cfs Apr. 8, 1943, caused by backwater from 
downstream tributary inflow; no flow at times in some years.

. 
1961-64 are published in reports of the Geological Survey.

Cooperation. --This station is maintained by the United States under agreement with Canada. 

Revisions (water years) .   WSP 1338; 1932.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TU SEPTEMBER 1961

1
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

ME N 
MA
HIN

29
29
29
28
27

27
27
26
25
26

26
27
26
26
27

25
25
23
21
21

21
21
21
21
19

19
19
16
18
17
17

29
17

1
.7
.1
.0
.8

.3

.2

.8

.5
,7

.2

.6

.3
,3
.3

.3

.0

.8

.6

.6

.2

.9

.6

.9

.8

.8

.5

.5

.5

.4
     

12
3.4

3.2
3.1
3.0
2.9
3.0

3.0
3.1
3.2
3.0
2.9

3.0
3.2
2.9
2.7
2.8

2.9
2.8
2.9
'2.9

2.3

2.0
2.0
1.5
.70
.10

0
0
0
0
0
0

3.2
0

0
0
0
0
0

0
0
0
0
0

0
0
.10
.20
.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.20

.20
0
0
0
0
0

.20
0

0
0
0
0
0

0
0
.10
.10
.10

.20

.30

.50

.20

.20

.20

.20

.20

.20

.20

.30

.60
1.0
1.2
1.4

1.8
2.4
2.8

_     
     
     

2.8
0

2.
3.
3.
3.
3.

3.
3.
3.
3.
3.

3.
3.
3.
2.
3.

3.
3.
3.
3.
4.

4.
5.

13
13
11

9.
9.
9.
9.
9.
9.

1
2.

9.7
9.7
9.5
9.7
9.5

9.2
8.9
8.9
8.9
7.9

7.2
6.8
5.B
4.9
4.9

4.8
4.8
4.8
3.7
2.5

2.0
1.6
1.5
1.5
1.6

1.6
1.5
2.5
l.B
1.6

     

9.7
1.5

.8

.8

.8

.2

.6

.0

.0

.0

.4

.0

.6

.2

.8

17
1.8

25
26
20
19
19

19
18
16
16
16

15
17
21
18
20

19
19
21
24
23

22
20
21
23
24

24
24
24
24
23

_____

26
15

2
2
2
2
2

2
2
2
1
0

0
9
9
9
8

9
9
7
6
5

5
7
7
8
9

9
9
9
8
8
8

2
5

18
16
15
13
12

11
11
10
10
9.7

11
11
10
9.7
9.7

8.9
6.8
7.9

13
14

13
12
11
8.1
7.4

8.1
8.9
8.9
8.6
8.4
9.5

18
6.8

11
7.2
4.3
3.2
2.8

8.4
11
2
7
1

5
T
5
3
2

8.4
5.6
6.0
7.0
7.9

7.9
7.2

12
13
11

9.5
8.6
9.2
7.7

11

17
2.8

AC-FT 187,800



RED RIVER OF THE NORTH BASIN

5-1240. Souris (Mouse) River near Vesthope, N. Dak.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1

3

5

6
7
e
9

10

11
12
13
14
15

16
17
18
19

22
?3
2-

27

29

MEAN

MIN

13

12

12

10
8.8
8.3
3.3
5.9

8.3
17
16
13
13

12
11
11
8.8

12
7.3
8.5

14

9.*

11. L

5.9

9.1

9.1

3.5

3.1
2.7
2.5
2.1
2.1

2.7
2.9
3.0
2.9
2.9

3.0
3.0
2.9
2.9

2.9
2.8
2.7

2.7

2.8

3.38

2.1

2.7

2.7

2.6

2.5
2.4
2.3
2.2
2.0

1.8
1.7
1.6
.70
.20

.10

.10

.10

.10

.10

.10

.10

.10

0

1.04

0

0

0

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0

0

0

0 
0

0

0

0

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0

0

0 
0

0

0

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0

0

0

0 
0

0

.50

.1

.7

.1

.6

.0

.9

.9

.9

.9

.9

.9

.9

.0

.0

.9

.9

.3

.3

.4

.6

.3

5B.30 
1.94

.50

1.2

1.2

1.1

2.1
9.1
9.7
8.8
7.5

7.8
7.3
6.6
7.3
6.6

6.6
7.0
6.6
5.7

5.2
5.0
4.2

3.0

4.0

152.9 
4.93

1.1

3.1

3.0

3.5
4.0
4.3
4.3
4.3

.8

.8

.0

.8

.7

.6

.5

.3
5.2

5.3
5.7
5.5

4.5

4.8

144.2 
4.81

3.0

5.5

6.3

7.0
6.1
5.9
5.9
5.7

6.1
6.6
6.8
7.0
7.0

7.0
6.6
6.3
6.3

7.0
7.3
7.0

7.0

7.0

202.3 
6.53

5.5

5.7

5.7

6.3

6.3
16
12
11
10

8.3
12
25
22
15

12
11
11
10

8.8
10
9.1

10

8.5

322.1 
10.4

5.7

SEPT.

6.8

6.6

7.3
6.8
6.3
6.3
6.8

7.3
.3
.0
.0

1

1
1
1
1

1
1
1

1

.1

311.8 
10.4

6.3

CAL YR 1961: TOTAL 2,980.40 MEAN 8.17 MAX 26 MIN 0 AC-FT 5,910
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9
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14
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17
18
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23
24
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26
27
28
29
30
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TOTAL 
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8.5
11
11
10
6.1

2.7
1.8
3.6

20
24

25 
24
23
23
25

28
30
28
27
25

25
24
23
20
18

16
14
13
11
3.3
1.6

17.0 
30
1.6

1.2
1.1
1.0
.90
.90

.80

.80

.70

.50

.40

.20 

.10

> .10

~

.35 
1.2

-

> .10

.10

-

> .10

.10

-

> . lo

     .  
  _J.  
   

.10

-

MAX

L
0
0
0
0
0

0
0
0
0
0

0
0
0
0
.50

1.8
1.5
1.0
.80
.60

. 0

. 0

. 0

. 0

. 0

. 0

1.8
0

30 M

> .10

___

-

IN o
IN 0

> .10

. 0

. 0

. 0

.
B
.
B l
,
. 0

1.9
-

AC-FT 
AC-FT

1.2
1.2
1.8
3.6
2.3

3.0
1.6
1.2
.70
.30

.10

}..
62

316
316
332

357
450
530
445
386

330
290
332
332
326
.-..--

530
-

3,430 
15,890

316
214
51
25
25

25
25
25
26
27

26 
26
25
25
26

28
2*
23
25
25

28
25
24
27
30

35
32
35
35
31
26

316
23

26
22
20
20
20

21
22
22
22
25

23 
23
22
22
21

22
21
21
21
22

23
23
22
22
23

22
20
19
20
20
20

2,1.7 
26
19

19
18
16
IB
30

28
28
28
28
28

28 
26
22
20
18

19
20
19
20
19

20
20
17
16
16

15
13
13
14
14

30
13



RED RIVER OF THE NORTH BASIN

5-1240. Souris (Mouse) River near Westhope, N. Dak. Continued

DISCHARGE. IN CUBIC FEET PER SECOND. MATER VEAR OCTOBER 1963 TO SEPTEMBER 1964
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19
20
24
25
24

22
22
24
24
24

25
27
27
25
25

26
25
25
25
25

24
24
24
25
25
21

23.1
27
17

1.420

31
8.6
2.6
1.0
.20

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

_____

1.45
31
0

66

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

     
_____

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.10
.10
.10

0

0
0
0
0
0

.50
1.0
.80
.60
.40

.20
0
0
0
0
0

3.80 
.12
1.0

0
7.5

.60

.90

.90

.80

.80

.70

.70

.70

.60

.60

.70

.80

.80

.30

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10______

11.60 
.39
.90
.10

.10

.10

.10

.20

.90

9.8
68
50
64

249

292
321
384
492
507

518
518
455
235
132

82
6.1
2.0
1.4
2.3

.90

.50

.60

.80

.60

.50

142
518
.10

.5
1
2
3
3

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
6
12

2
2
2
2
2

    

4 .0
29
.5

125
125
29
36
32

29
25
55
99
04

04
08
08
08
91

25
22
18
25
84

28
23
20
17
17

18
16
17
18
20
23

105
208
16

17

4

16
16
16
16
15

15
15
15
15
19

58
40
40
43
43

43
43
43
40
43

40
40
40
47
47

40
55
51
59
70

    

9 .4
70
15

WAT YR 1964: TOTAL 13.269.20 MEAN 36.3 MAX 318 MIN 0 AC-FT 26,320

DISCHARGE. IN CUBIC FEET PtR SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965
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. 0 

. 0 

. 0 

. 0

. 0

1.6

> .10

6.2

> .10

0 
0 
0 
0 
0

0 
0

> .10

0 
4.8

> .10

5.6

> .10

.20 

.20

.10 

.10

.10 

.10 

.10 

.10

.10 

. 0 

. 0 

. 0 

. 0 

. 0

7.1

.10 

.10 

.10 

.10

.10

.10

.20

.60 

.80

1.0 
1.2

2.4 
2.4 
2.0 
1.8

3.7 
84 
90 
92
156

889

152

272

367

378

599 
621

614 
608

434
409 
308 
143

132 
132

147

22,070

308

586

611

630

608 
633

685 
698

76
78 
80 
81

82 
85

     

622

36,980

115

112

95

92

191 
191

191 
191

199 
99 
91 
95

95 
99

199

167

10,250

235

301

306

311

178 
183

183 
178

174 
174 
174 
170

200 
263

263

232

14.280

SEPT.

253

268

268

263

268
268

263
268

> 270

______

268

15,940

CAL YR 1964: TOTAL 15.084.20 MEAN 41.2 MAX 518 MIN 0 AC-FT 29,920



LAKE OP THE WOODS BASIN

5-1245. Isabella River near Isabella, Minn.

Location.  Lat 47°48'00", long 91°31'15", in NW£NE£ sec. 6, T.61 N. , R.9 ¥. , on left bank 200 ft 
upstream from Bald Eagle Lake, half a mile upstream from Snake River, and 14j miles northwest of 
Isabella.

Drainage area.   341 sq mi.

Records available. --October 1952 to September 1961 (discontinued).

Gage.   Water-stage recorder. Datum of gage is 1,453.10 ft above mean sea level, datum of 1929.

Average discharge.  9 years, 280 cfs.

Extremes.   Maximum discharge during water year 1961, 1,370 cfs Apr. 25 (gage height, 7.03 ft, from 
floodmark) ; minimum, 24 cfs Aug. 21, 22; minimum gage height, 2.86 ft Aug. 22.

1952-61: Maximum discharge, 3,550 cfs May 4, 1954 (gage height, 9.31 ft); minimum, 24 cfs 
Aug. 21, 22, 1961; minimum gage height, 2.86 ft Aug. 22, 1961.

Remarks .   Records good except those for winter periods, which are poor.

DISCHARGE, IN CUBIC FEET PER SECONDi MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

*

ME N 
MA 
MIN
CFSM 
IN.

OCT.

46

46 
46

45

45 
45

45 
45

51

50 
48

47 
47

50 
49

50

50 
50 
52 ' 57

48.0 
57 
45

.16

71

94 
110

126

114
102

100 
96

91

101 
102

118 
122

118 
110

107

87 
83 
83

105 
133 
71

.34

DEC.

83

90 
95

125

138 
140

140

140 

138

122 
115

87 

82

68 
66 
65

140 
65

.37

JAN.

64

61
60

60

64

60 

60

58 
57

48

44 
42 
40

40

.19

38

37

37

40 

40

41

42

=r=

.12

43

43

43

43

42 

44

80

450 
454 
474

.36

468

443

485

625

762

910 

130

It 300

895 
815

2.60

750

670

600

642

994

982 

779

506 
478 
454

2.07 
2.39

JUNE

523

702

726 

688

492

314

202 

168

129

100 
95

1.06 
1.18

JULY

38

77 
76
72

69

60 
57

61

60 

56

64

55 
52 
51

88

.18 

.21

AUG.

47 
45
44 

42

38 
37

30 

29

25 

27

43

47
50 
57

57

.11

.13

SEPT.

6 
5
5 

66

75 
118

806 

802

516

464 
422

307

219 
213

806

1.00 
1.12
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5-1250. South Kawishiwi River near Ely, Minn.

Location. Lat 47°50'24", long 91°41'43", in lffiiS¥£ sec .23, T.62 N., R.ll W., on left bank 5 miles 
upstream from Birch Lake and 9 miles southeast of Ely.

Records available. October 1951 to September 1961 (discontinued).

Gage. Water-stage recorder. Altitude of gage is 1,430 ft (from topographic map prepared by Minne 
sota Power & Light Co.).

Average discharge. 10 years, 437 cfs.

Extremes. Maximum discharge during water year 1961, 1,740 cfs Apr. 27-(gage height, 4.99 ft); mini 
mum, 25 cfs Oct. 12 (gage height, 1.42 ft).

1951-61; Maximum discharge, 5,130 cfs May 4, 1954 (gage height, 7.25 ft); minimum, 25 cfs 
Oct. 12, 1960.

Remarks.--Records good except those for winter periods, which are fair. Records of chemical analyses 
for the water year 1961 are published in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PEK SECOND, HATER YEAR OCTOBER I960 TO SEPTEMBER 1961

1 
2 
3 
4 
5

6
7 
8 
9 

10

1 
2 
3 
4 
5

6
7 
8 
9 
0

1
2 
3 
<t 
5

7 
8 
9 
0 
1

HE N 
MA
MIN 
OPSM 
IN

39 
38 
36 
35

31

28 
27

27 
28 
39

40

40 
39

34 
36 
36 
36

40 
40 
41 
45 
48

36.0 
48 
27

56 
60 
60 
60

65

76
80

87 

97

08

11 
13

18 
18 
20 
20

22 
18 
16 
12

96.7 
122
56

111 
111 
110 
109

111

113 
113

114 

118

118 
117

97 
94 
92

89 
87 
85 
83 
81

105 
119 
81

80 
79 
77 
76

72

71 
71

72

76

69 
67 
64

61

57 
55 
53 
52

70.0 
80 
52

51 
51 
50

50
50 
51 
51

52

58

57 
57 
58

58

58

58 
50

58 
58 
58

60 

60

64 
68

89

106 
110 
113

58

117
120

127

147

882 
,230

,700

,690 
,600 
,510

117

'MO

,180

,000

1,300

977 
913 
845

-

838 
882

788

510

444

298 
276 
263

1

222 
212

183 
179 
181 
183 
174

155

151

131 
129 
127

-

115 
113

107

90 
87 
83 
80 
78

70

60

54 
56 
58

-

58 
68

58 
58

60

60

170 
192 
217 
276 
350

781

608 
560

462 
435 
423 
419

781
58

HAT YR 1961: TOTAL 104,315 MEAN 286 MAX 1,730 MIN 27 CFSM - IN -
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5-1255. Stony River near Isabella, Minn.

Location. Lat 47°41'10", long 91°38'20" , in NW£NW£ sec.17, T.60 N., R.10 ¥., on left bank 275 ft 
downstream from Slate Lake and bridge on State Highway 1, 11 miles upstream from Birch Lake, and 
12-J miles northwest of Isabella.

Drainage area. 180 sq mi.

Records available. October 1952 to December 1964 (discontinued). Prior to October 1958, published 
as Stoney River near Isabella.

Gage.--Water-stage recorder. Datum of gage is 1,632.45 ft above mean sea level, datum of 1929. 

Average discharge.--12 years, 127 cfs.

Extremes.--Maximum and minimum discharges for October 1960 to December 1964 are contained in the fol- 
lowing table;

year

1961 
1962 
1963 
1964 
1965

Date

Apr. 26 1981 
May 27 1982 
Apr. 6 1963 
June 28 1964 
Oct. 1 1964

Maximum

Discharge 
(cfs)

665 
800 
330

1,150 
226

Gage height 
(feet)

9.10 
9.30 
8.48 
9.61 
8.22

Date

Aug. 22, 1961 
Mar. 20-24, 1962 
Feb. 28, 1963 
Apr. 1,2,3,1964 
Dec. 31, 1964

Minimum

Discharge 
(cfs)

5.6 
14 

a 9.1
12 
37

Qage height 
(feet)

7.32 
7.4S

7.43 
7.59

dally.

1952-64: Maximum discharge, 2,040 efs Apr. 27, 1957 
Aug. 22, 1961 (gage height, 7.32 ft).

ge height, 10.60 ft); minimum, 5.6 cfs

Remarks . Records good. Records of chemical analyses for the water years 1961-62 are published in 
reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATbR YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
2

4

6

8

10 

1
2
3
4
5

6
7
8
9
0

1
2

4
5

6
7
a
9
0

HE N

MIN

IN.

OCT.

10 
10

10

9.3

9.3

9.3 

8.6
8.6

11
11
11

9.3
9.3
9.3
9.3
8.6

8.6
0

0
1

1
1
1
1
2

0.0

8.6

.06

NOV.

16 
16

18

22

32

40 

42
44
44
44
44

44
44
44
44
42

42
42

40
40

40
39
39
39
37

36.0

16

.22

DEC.

37

34

39

39

39 

39
39
37
37
37

37
37
35
34
32

29
27

22
20

a
a
6
6
4

30.8

13

.20

JAN.

.4

.1

8.9
B.6
8.3
8.0
7.8

10.7

7.6

.07

FEB.

.1

.9

.7

.7 

.7

.8

.9 

.0

.2

.4

.8
8.2

8.6
8.7
8.8
8.8
8.9

.0

.0

.1

.1

.1

.2
' .3

     
_____

7.97

6.7

.05

MAR.

9.3

9.4

9.5
9.5 
9.6 
9.7
9.8 

9.9
0
0
0
0

0
0
0
1
1

1
1

2
5

0
7
7
5

40

14.8

9.3

.09

APR.

44

46

9 
9 
9

3
5
7
,0
6

3
8

80
88

105

187
305

569
647

653
629
581
528
474

207

44

1.28

MAY

365

285

2 7 
2 7 
2 2

2 8
2 7
2 2
2 0
3 0

3 0
4 7
5 6
5 a
5 8

4 9
4 4

3 5
3 0

2 2
2 6
2 1
183
164

31B

164

2.04

JUNE

60

46

20 
11 
02

86
83
80
73
70

68
66
66
62
60

55
51

47
44

40
40
39
37
35

82.3

35

.51

JULY

34 
29

27

23 
22
20

20
20
20
21
23

23
22
21
23
22

22
21

24
24

21
22
18
18
18

22.3

16

.14

AUG.

15 
14

14

11
10 
11 
10

10
9.3
8.6
8.0
8.0

7.4
6.9
6.9
6.9
6.9

6.9
6.4

6.9
6.9

6.9
6.4
6.9
6.9
9.3

9.08

6.4

.06

SEPT.

9.3 
9.3

8.0

10
10 
9.3 

11

26
27
37
64

102

43
71
87
83
75

71
60

33
17

11
02
93
91
83

80.6

8.0

.50
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5-1255. Stony River near Isabella, Hinn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR UCT08ER 1961 TO SEPTEMBER 1962

1
2 
3 
4 
5

6 
7 
8 
9 

10

1 
2 
3 
4 
5

6
7
a
9 
0

i
2 
3 
4 
5

6
7 
8 
9 
0 
1

ME N 
MA 
MIN

IN.

8 
0 
0 
6 
4

0 
0
0 
7 
5

0 
6
3 
5 

80

80 
83 
83 
80 
78

73
70
a
a
8

8 
8 
0 
3 
0 
3

83 
55

.45

75 
83 
93 
02 
14

33 
40 
36 
33 
26

20 
20 
14 

111 
108

105 
96 
93 
91 
86

83 
80 
78 
73 
70

68 
64 
60 
60 
57

57

.59

57
55 
53 
53 
51

51 
49 
49 
47 
46

42 
40

39 
37 
37 
35 
35

32
30 
30

30 
29 
27 
27 
26 
24

24

.25

23 
23 
23 
23 
23

23

23 
23

22 
22

23 
24 
23 
22 
22

21 
20 
20

18 
18 
18 
18 
18 
18

18

.14

18 
18 
18 
18 
18

20

18 
16

18 
18

18 
18 
18 
18 
18

1 
1 
1

1 
1

~~~

16

.10

16 
15 
16

15

15

15

15 
14

14 
15

15 
15

IB 
22 
23

14

.10

23 
23

32

39 
40

66

143

300

.43

506 
518

479

557

710

793

717

623

3.43

518 
484

223

206

190

187

187

_____

1.71

160 
150

232

183

53

68

71

68

1.29 

6.04

143 
136

202 
187 
175

114 
108

88 
80

70

64

1.03

SEPT.

57 
57

51
51

68

83

96 
93
38 
83

78

73 
80

83 
86

93

______

.46

MEAN 132 MAX 793 CFSM .74 IN 9.99

DISCHARGE. IN CUBIC FEET PER SECDNOt WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1

3

5 

6

a

10

1

3 
4

6
7
a
9 
0

i
2

4

6
7
a
9
0
1

ME N 
MA

CFSM 
IN.

96

96

93 

91

80

70 

68

64 
68

66 
64 
60 
57 
53

49 
49

46

42 
42 
42 
42
42 
40

64.4

.41

40

37

39 

39

42

42 

40

40 
39

37 
35 
35 
34 
32

32 
32

30

29 
29 
29 
29
29

35.7

.22

29

30

32 

32

35

34

34

30 
29

29 
26 
26 
26 
26

27 
27

27

26 
25
25 
24
24 
24

28.8

.18

24

23

23 

23

23

23

22

21
20

19 
18 
17 
17 
16

15 
15

14

12 
12 
11 
11
11
10

18.1

.12

10

10

10

10

10

10 

10

.9 

.9

.8 

.8 

.7 

.7 

.7

.6 

.6

.5

.3 

.2 

.1

     -

9.77

.06

9.2

9.2

9.2 

9.2

9.8

1 

1

2 
1

2 
3 
3 
3
3

2 
2

3

8
a 
a
3
5 
0

14.0

.09

168

305 

318

318

292

212

189 
194 
180 
189 
189

184 
176

159

143 
139 
135

    -

202

1.25

167

151

143

143

131

143

47 
51 
63 
71 
80

94 
02

02

89 
89 
98

265

170

1.09

286

250 

240

221

216

240

270 
270 
276 
286 
276

270 
270

260

226 
202 
180

242

1.30

44 IN

107

86 

7S

60

51

70

63 
60 
58 
58 
60

63 
63

58

49 
51 
54

49

67.1

.43

6.02

41

35 

35

34

32

28

34 
39 
45 
60 
80

94 
111

117

114 
111 
107

83

62.7 
117

.40

SEPT.

78

67

56 

51

43

37

35

35
34 
39 
43 
39

37 
35

34

34 
32 
32
30

     -

42.1 
78

.26
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1
2
3 
4 
5

6 
7 
8 
9 

10

1 
2 
3 
4 
5

6
7 
8 
9 
0

1
2

5

6
7 
8

0
1

MAX 
MIN

IN.

28 
28 
28
2 
2

2 
2 
2
2 
2

2 
2 
I
1 
IB

18

17 

17

24

2B 
15

.!<>

5-1255. Stony River near Isabella, Minn.   Continued

20
20 
20 
20 
19

20 
20 
20 
20 
22

22 
24 
24

24

24

45

______

75 
19

.19

75 
75 
75 
72 
72

70 
7 
7 
5
0

8 
6 

54

49

41

32

75

.32

30 
28 
28 
28 
28

28 
27 
27 
27 
27

27 
25 
24

20

22

25

30

.16

0 
0 
0

8
a
8

17

17

     _

20

.11

a
8
B
a
8

a
8
8 
8
7

7 
7

15

14 
14

18

.10

13

13

14

18 
18 
18 
18

37

292 
318

396

524

1.11

605

703

703

843 
878

801

302 
276

286

878

3.48

286

226

176

159 
167

159

212

245 
276

822 

1,020

980

1,120

2.30

885

682

486

318 
281

194

86

80 
72

58

54 
51

43

885

1.45

39

35

30

24 
22

24

17

17
15

17

17 
15

35
41

41

.13 

.15

49

75

114

194 
216

250

184

135

124 
117

135

151 
171
180

202

260

.90 
1.01

DISCHARGE, IN CUBIC FEET PER SECOND, OCTOBER TO DECEMBER 1964

DAY

2 
3 
It 
5 
6

B

TOTAL 
MEAN

OCT.

189

171

NOV.

67

DEC.

41

DAY

14

OCT.

128

NOV.

63

DEC.

41

DAY

22

OCT.

B6

NOV.

45

DEC.

43

41

DAY

26

29
30

OCT.

83

83 
BO

4,010 
129 
216 
78 
.72 
.83

NOV.

7

7 
5

1,731 
57.7 
78 
45 
.32 
.36

DEC.

41 
41

41 
41 
41

1,285 
41.5 

45 
39 
.23 
.27

WAT YR 1965: TOTAL MEAN MAX MIN CPSM IN
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5-1260. Dunka River near Babbitt, Minn.

Location.  Lat 47°41'55", long 91°52'05", in NW^lffii sec. 9, T.60 N. , R.12 ¥. , on left bank 1.8 miles 
upstream from Birch Lake and Z\ miles northeast of Babbitt.

Drainage area. --53. 0 sq mi.

Records available.   October 1951 to September 1962 (discontinued).

Gage . --Water-stage recorder. Datum of gage is 1,488.98 ft above mean sea level, datum of 1929.

Average discharge.   11 years, 37.4 cfs.

Extremes .--Maximum and minimum discharges for the water years 1961-62 are contained in the following

Water 
year

1961 
196Z

Maximum

Date

Apr. 22, 1961 
July 10, 1962

Discharge 
(cfs)

487 
371

Gage height 
(feet)

7.33 
6.79

Minimum

Date

Aug. 20,21,22,1961 
Feb. 8-12, 1962

Discharge 
(cfs)

0.60 
b 1.6

Qage height 
(feet)

' a 3.64

a Occurred Aug. 21, 1961. 
b Minimum daily.

1951-62: Maximum discharge, 691 cfs Apr. 16, 1954 (gage height, 7.84 ft); minimum, 0.60 cfs 
Aug. 20, 21, 22, 1961.

Remarks.--Records good except those for winter periods, which are fair. Records of chemical analyses 
for the water years 1961-62 are published in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBtR 1961

1
2
3
4
5

6
7
B
9

10

1
2
3
4
5

6
7
B
9

1
2
3
4
5

6
7
B
9
0
1

TO AL
ME N

MIN
CFSM
IN.

1.5
2.1
8.0
6.8
5.6

4.9
4.0
8.0
5.1
4.6

3.5
2.5
3.1
4.9
6.4

9.7
10
7.0
5.5

5.1
5.0
5.0
4.9
4.9

4.9
5.4
4.9
4.8
5.1
5.6

164.0
5.29 

10
1.5
.10
.12

8.3
13
12
10
9.7

9.1
8.5
7.0
7.5
8.0

8.1
8.0
8.1
8.3
8.6

8.4
8.1
8.0
.8

.8

.0

.0

.6

.4

.3

.0

.7

.5

.4

227.6
7.59

4.4
.14
.16

4.3
4.6
5.0
5.4
6.1

6.2
5.9
5.4
5.1
5.0

5.0
5.0
5.4
5.6
5.1

4.5
4.2
4.0
3.6

3.0
2.4
2.2
2.0
1.8

1.7
1.6
1.6
1.6
1.7

120.1
3.87

1.6
.07
.08

.8
,
f
.
 

.
f

.

.

f

.

. ,

.
-

.0

.0

.90

.80

.80

.80

.80

.70

.70

42.10
1.36

.70

.03

.03

.70

.70

.70

.70

.70

.70

.80

.80

.80

.30

.80

.80

.80

.80

.80

.80

.80
  80
.80

.1

.2

.3

.5

.4

.3

.2

.2
     
     

25.70
.92

.70

.02

.02

.

..

..
 

f

.;

.

.

.
 

: .
, B

.

8.4
13
28
42
38
30

208.9
6.74

1.1
.13
.15

26
21
20
18
17

16
15
14
14
13

13
12
12
13
14

16
20
28
52

281
454
407
315
278

211
177
148
123
104

2,957
98.6

12
1.86
2.07

87
80
72
73
57

56
70
78
82
75

66
58
66
85

158

249
257
228
190

132
107
88
74
69

68
59
50
44
38 
35

3,005
96.9

35
1.83
2.11

0
1 6
1 6
1 b

9

5
0
9
5
0

5
4
6
4
1

5
2
9
5

11
8.8
8.0
7.2
6.6

6.2
6.0
4.9
4.2
3.6

1,108.5
37.0

3.6
.70
.78

,

.

.

-

f

f

.

.

.

.(

.

m   _
 
'

a .
2 a

.
.0
.0

2.2
3.7
6.0
7.6
2.2

1.7
4.3
5.1
4.4
5.1

4.8
3.5
1.9
1.8
2.6

1.1
1.2
1.0
.90
.70 

.70
3.2
6.0
6.6
1.4

.90

.80

.80
1.3
6.8
3.9

94.20
3.04

.70

.06

.07

SEPT.

7.2
47
47
34
27

24
22
24
24
59

166
231
231
223
219

204
166
132
107
74 

65
61
54
48
41

39
35
34
32
29

2,506.2
83.5

7.2
1.98
1.76

CAL YR I960: TOTAL 9,833.10 MEAN 26.9 MAX 332 MIN .90 CFSM .51 IN 6.90



LAKE OF THE WOODS BASIN

5-1260. Dunka River near Babbitt, Minn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

1
2
3
4
5

6
7
3

10

11
12
13
14

16
17
18
19

21
22
23
2*
25

26
27
23" 29

30

MAX 
MIN

OCT.

29
27
25
25
25

25
2*
22

18

22
26
34
42

37
36
31
27

23
22
21
19
20

22
22
22
26
27

43 
18

NOV.

22
24
42
50
49

46
41
37

29

29
29
.il
31

27
25
24
22

16
16
16
15
15

15
14
14
12
11

50 
11

DEC.

1
1
I
1
1

1
0
0

8.8

8.3
7.4
7.2
6.8

6.0
5.8
5.5
5.4

5.1
5.0
4.8
4.6
4.6

4.4
3.9
3.7
3.7
3.7

11 
3.7

JAN.

3.5
3.5
3.5
3.5
3.3

3.2
3.1
3.0

2.3

2.8
2.8
2.B
2.8

2.6
2.5
2.3
2.2

2.1
2.0
1.9
1.9
1.8

1.8
1.8
1.8
1.8
1.8

3.5 
1.8

FEB.

.3

.8

.3

.8

.8

.7

.7

.6

.6

.6

.6

.7

.7

.8

.3

.8

.8

.7

.7

.7

.8

.8

.8

.8

.8
     
     

1.8 
1.6

MAR.

.9

.9

.9

.0

.0

.9

.9

.9

.9

.9

.9

.9

.9

.0

.2

.5

.8

.5

.1

.5

.8

.1

.4

.0

.5
1
1

1.9 
.08

APR.

3
1
9.1
1
2

0
1
I

0

7
5
3
1

8
8
1
5

0
4
2
4
9

6
4

1 8
2 4
2 9

9.1
.87

IN 1.6

MAY

247
213
73
52
37

24
10
97

92

91
03
31
47

69
71
60
54

69
60
71
20
34

09
73
45
29
11

91 
2.88

CFSM .

JUNE

116
114
103
94
96

96
90
79

66

103
111
102
34

60
54
53
52

43
59
57
69
73

76
65
55
61
63

43 
1.44

86 IN

JULY

54
46
40
33
31

28
50

159

360

35
30
23
18

10
a
7
59

49
60
72
75

103

132
139
120
92
85

28 
2.26

11.64

AUG.

84
70
58
53
54

74
103
120

98

76
78
83
74

54
46
39
36

29
22
25
31
34

34
33
26
20
19

19 
1.03

SEPT.

20
20
19
19
18

17
19
13

23

41
54
48
42

27
21
19
17

16
14
11
17
24

28
27
25
26
24

714

11 
.45

Note. No gage-height record Feb. 2-27.



LAKE OF THE WOODS BASIN

5-1265. Bear Island River near Ely, Minn.

Location. Lat 47°49'50", long 91°50'20", in SWiJ- sec.23, T.62 N., R.12 W. , on right bank 10 ft down- 
stream from State Highway 1 and 6 miles southeast of Ely.

Drainage area.--68.5 sq mi.

Records available.--October 1952 to September 1962 (discontinued).

Gage.--Water-stage recorder. Datum of gage is 1,388.86 ft above mean sea level, datum of 1929.

Average discharge. 10 years, 41.6 cfs.

Extremes. Maximum and minimum discharges for the water years 1961-62 are contained in the following

Water 
year

1961 
1962

Maximum

Date

Apr. 24, 25, 1962 
July 11, 1962

Discharge 
(cfs)

242 
256

Gage height 
(feet)

7.20 
6.96

Minimum

Date

Oct. 11, 12, 1960 
Sept. 30, 1982

Discharge 
(cfs)

0.30 
6.5

Qage height 
(feet)

a 4.45 
5.35

a Occurred Aug. 27-29, 1961.

1952-62: Maximum discharge, 423 cfs May 3, 1954 (gage height, 7.03 ft); maximum gage height, 
7.20 ft Apr. 24, 25, 1961; minimum discharge, 0.30 cfs Oct. 11, 12, 1961; minimum gage height, 
4.33 ft Sept. 15, 16, 1955. see,,

Remarks.--Records good except those for period of no gage-height record and those for winter periods, 
which are fair. Flow regulated by several lakes. Records of chemical analyses for the water 
years 1961-62 are published in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER I960 TO SEPTEMBER 1961

I

3
4
5

6

8
9

10

1
2

4
5

6
7
a
9
0

1
2
3
4
5

6
7
8
<3

  0
1

MEAN
MAX
MIN
CFSM

1.2

1.1
1.0
1.0

.80

.60

.50

.40

.30

.50

1.0
.90

.80

.80

.80

.80

.60

.60

.90

.90

.80

.90

.0

.0

.0

.90

.3

.5

.88
1.6
.30
.01

1.9

2.3
2.2
2.2

2.0

2.4
2.5
2.3

2.5
2.6

2.7
2.3

3.2
3.2
3.2
3.1
3.1

3.2
3.4
3.2
3.2
3.2

3.3
3.3
2.9
3.2
3.6

______

2.79
3.6
1.9
.04

4.6
4.8
5.1

5.4

5.9
6.1
6.3

6.5
6.6

6.3
6.9

7.0
7.1
7.1
7.1
7.2

7.2
7.3
7.3
7.4
7.4

7.5
7.5
7.6
7.6
7.7
7.7

6.56
7.7
4.0
.10

7.7

7.7
7.8
7.8

7.8

7.9
8.0
8.0

8.1
8.1

8.2
8.2

8.2
8.2
8.2
8.2
8.1

a.i
8.0
.9
.6
.7

.6

.5

.4

.3

.2

.1

7.85
8.2
7.1
.11

.0

.1

.2

.3

.4

.5

.5

.4

.4

.2

.1

.0

.9

.8

.8

.8

.8

.9

.9

.0

.0

.0

.1

.1
     
    _
_____

7.10
7.5
6.8
.10

MAR.

7.2

7.3
7.3
7.4

7.5

7.6
7.7
7.8

7.8
7.9

8.1
8.2

8.3
8.4
8.5
8.6
8.7

8.9
9.1
9.2
9.3
9.6

9.9
10
11
11
12
13

8.71
13

7.2
.13

APR.

14

17
19
23

26

28
29
29

29
29

31
35

46
64
78

107
149

215
232
240
240
240

236
231
225
219
214

______

104
240
14

1.52

MAY

04

87
79
72

70

68
62
56

55
47

64
89

94
98
00
98
93

89
83
77
70
62

55
47
41
34
28
22

70
04
22

2.48

JUNE

122

118
115
107

101

88
83
78

71
66

55
52

48
42
39
34
31

27
24
23
20
20

19
18
16
16
15

_____

57.4
122
15

.84

50 IN

JULY

4

3
2
1

10

9.2
8.7
8.1

7.8
7.4

7.6
7.2

6.8
6.5
6.0
7.7
7.2

6.7
6.6
6.7
7.2
7.0

7.0
7.0
6.6
6.4
6.0
5.6

8.20
14

5.6
.12

6.77

AUG.

5.2

4.8
4.5
4.2

4.0

3.6
3.3
3.4

3.0
2.9

2.1
1.9

1.7
1.7
2.0
1.7
1.6

1.5
1.4
1.4
1.2
1.2

1.0
1.0
1.2
1.0
1.6
1.2

2.47
5.2
1.0
.04

SEPT.

1.6

1.5
1.4
1.4

2.0

1.7
1.7
9.1

19
17

26
31

37
42
49
56
63

68
68
68
64
64

61
59
58
56
55

     

1,004.0 
33.5

68
1.4
.49

Note. No gage-height record Feb. 19 to Mar. 27.
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5-1265. Bear Island River near Ely, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1 
2 
3 
4 
5

6 
7 
8 
9 

10

1 
i 
3 
4 
5

6
7 
8 
9 
0

1
2 
3
4 
5

6
7 
8 
9 
0
1

ME N 
MA 
HIM 
CFSM 
IN.

52 
50

48

46 
45 
41 
42 
42

43 
45 
49 
48 
46

46 
45 
43 
42 
41

39 
39 
39 
38 
39

38 
37 
37 
37 
37 
36

42.8 
52 
36 
.63 
.72

35 
38

42

42 
43 
42 
39 
37

37 
37 
37 
37 
37

 36 

35 
34 
33 
32

32 
32 
32 
31 
31

30 
30 
30 
30 
29

35.3
44 
29 

.52 

.58

9 
9

7

7 
6 
5 
3 
2

9 
9 
9 
9 
9

9 
9 
9 
9
a

8
a 
a 
a 
a

a
7 
7 
7 
7 
7

20 a
9 
7 

. 0 

. 5

17 
17

7

6 
6 
5 
5 
4

4 
3 
3 
3 
2

2
1 
1 
1 
0

0 
0 
9.8 
9.8 
9.7

9.7 
9.6 
9.5 
9.4 
9.2 
9.0

17 
9.0 
.18 
.21

9.0 
9.0

9.2 

9.0
e.a
8.7 
8.6 
3.6

8.6 
8.6 
8.6 
8.7 
8.8

9.0 
9.1 
9.2 
9.3 
9.4

9.4 
9.4 
9.5 
9.4 
9.4

9.4 
9.3
9.2

     

9.5 
8.6 
.13 
.14

9.2 
9.2

9.5

0 
1 
2 
2 
2

2 
3
3 
3 
3

3
3 
3 
3 
2

2 
2 
1 
1
0

0 
0 
1 
2 
2 
2

13 
9.2 
.17 
.19

13

18

20 
20 
20 
24

23 
24 
24 
24 
24

25
2B

36 
40

44

56 
61 
66

68 
79 
89 

110 
130

130

.59 

.66

150 
150 
148 
148

150 
161 
167 
177 
183

183 
186

186

193

210 
21B 
214

210 
203 
193 
177 
174 
167

218

2.54 
2.93

130 
123 
114 
106

97 
92 
88 
83 
79

75 
70

66

59

57 
59 
63

63 
62 
61 
61 
59

156

1.30 
1.45

50

42 
71 
64
80

48 
40 
21 
03 
83

67 
53

30

12

03 
01 
01

97 
94 
90 
88 
88 
83

248

1.78 
2.06

76

84 
83 
82 
77

74 
75 
71 
70 
67

65 
61

55

48

53 
52 
50

46 
42 
40 
39 
37 
35

84

.90 
1.04

SEPT.

34 
32
31

29 
27 
26 
26

32 
31 
30 
28 
26

24 
22 
20 
18

13 
11
10 
12 
12

10 
8.8 
7.7 
7.2 
6.8

35 
6.B 
.31 
.35



LAKE OP THK WOODS BASIN

5-1270. Kawishiwi River near Winton, Minn.

Location.  Lat 47°56'05", long 91°45'SO", in NE^NWi sec.20, T.63 N. , R.ll ¥. , at powerplant of Min 
nesota Power &  Light Co., just upstream from Fall Lake, 1.8 miles east of Winton.

Drainage area. 1.200 sq mi, approximately.

Records available.--June 1905 to June 1907, October 1912 to September 1919 (fragmentary), September 
1923 to September 1965. Monthly discharge only for some periods, published in ¥SP 1308.

Average discharge. 46 years (1905-6, 1915-17, 1918-19, 1923-65), 956 cfs (unadjusted).

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961
1962
1963
1964
1965

May
May
June
June
May

21
30
20,
30
10,

Maximum daily

Date

1961....................
1962. ...................
1963. ................. .
1964....................
1965....................

Discharge

4,300

1,950

5,800 Jan. 31,

Dt

1965

Minimum daily

ite Discharge 
(cfs)

OO

0

1905-7, 1912-19, 1923-65: Maximum daily discharge, 16,000 cfs May 18., 1950; no flow at times.

Remarks. Records good. Daily discharge computed from powerplant records. Flow regulated by power- 
plant and by Camp Six, Bald Eagle, Gabbro, Little Gabbro, Birch, White Iron, South Farm, Farm, 
and Garden Lakes. Records of chemical analyses for the water year 1961 are published in reports 
of the Geological Survey.

Cooperation. Records collected by Minnesota Power &  Light Co. , under general supervision of Geologi 
cal Survey, in connection with a Federal Power Commission project.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MEAN

MIN 
<t> 
MEAN* 
CFSM* 
IN*

o5 
01 
65 
01

33 
65 
33 
33 
01

33
12 
33 
08 
54

49 
65 
0 

65 
32

65 
97

01 
65

33 
01 
33 
01 
33 
01

141

0 
-85.3

.05 

.05

165 
165
68 
68

32 
133 
101 
133
63

133 
165 
101 
68 
68

4.0 
107 

0 
0 

97

32
0

0 
65

0 
0 
0 

97 
65

70.0 

0

.18 

.20

0 
0

108

302

270 
133 
133
198 
165

133 
101 
133
198 

168

168 
200

168 
200

116 
133

0

.19

65 
01 
33 
33 
33

01 
00 
00

00

00

00 
00

100

.12

100 
100 
100 
100 
100

68 
100

68 

100

     -

.09

558

457

351

.13

358

487

-'   

1.33

OBSERVED

OAL YR 1960: TOTAL 271,999.00 MEAN 743 MAX 5,780 MIN 0 
WAT YE 1961: TOTAL 221,627.00 MEAN 607 MAX 4,300 MIN 0

taoo

2,680

3,320

1,440

3.02

JUNE

1,240

998

_____

282

1.02

JULY

0

222

93

441

93

0

.18

AUG.

93

157

125

125

93

125

28 
-84.3

.04

SEPT.

125
88 
28

125

885 
918 

1,180

1,240 
1,180 
1,200

1,340 

631

1,820 
28

+ 88

.89

ADJUSTED *

MEAH 732 CFSM .61 IN 8.33 
MEAN 642 CPSM .54 IN 7.26

t Change In contents, equivalent in cubic feet per second, In Camp Six, Bald Eagle, Qabbro, Little Qabbro, 
Birch, White Iron, South Farm, Farm, and Garden Lakes. 

* Adjusted for change in reservoir contents.



LAKE OP THE WOODS BASIN

5-1270. Kawishiwi River near Winton, Mlnn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1

3 
4 
5

6
7 
3 
9

lo

15

16 
17 
18 
19 
20

28

30 
31

MEAN 
MAX 
MIN
<t)
MEAN*

IN*

694 

727

678

630
-84

665

665

880

365

365

32

OBSERVED

233

32

332

396

364

202

394

265

1,980

1,330

3,180

1,070

992

956 

2, 120

2.04

AD JUSTE!

1,780

1,480

1,080

595

1,189

1.14

*

544 

365

429

365

397

     

660 
332

484

.45

CAL YR 1961: TOTAL 276,777.00 MEAN 758 MAX 4,300 MIN 0 MEAN 760 CFSM .63 IN 8.61 
WAT YR 1962: TOTAL 387,450 MEAN 1,062 MAX 4,620 MIN 32 MEAN 1,065 CFSM .89 IN 12.03

t Change in contents, equivalent in cubic feet per second, in Camp Six, Bald Eagle, Gabbro, Little Gabbro, 
Birch, White Iron, South Farm, Farm, and Garden Lakes. 

* Adjusted for change in reservoir contents.



LAKE OP THE WOODS BASIN

5-1270. Kawishiwi River near Winton, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WAFER YbA« OCTOBER 1962 Tu SEPTEMBER 1963

DAY

1 
2
3
4 
5

6
7 
8
9

11 
12

16 
17 
IB 
19 
20

21

24

28
29 

31

MAX
M!N 
Ct> 
MEAN* 
CFSM* 
IN*

OCT.

397 
397

333

300

365

332

300
-56

.30

NOV.

117 
197

230

262

232

117
+ 16

.22

301 
301

299

299

299

201 
-48

.22

0

198

19B

0 
-36

.15

368

233

145
-109

.12

399

595

641

184

.16

1,180

786 
818

883

714

1.28

OBSERVED

CAL YR 1962: TOTAL 347,187 MEAN 951 MAX 4,620 MIN 32 
WAT YR 1963: TOTAL 205,919.00 MEAN 564 MAX 1,950 MIN 0

B12

,080 

,080

895

895

812

1.19

1,430 

1,400

1,350

1,410

1.38

854

471

895

729 
583

662

630

.63

496

290

161

343

408 
311

531

533

.36

184

218 
218 
284

251

435

429

325 
422

433

373 
314

.28

.31

ADJUSTED *

MEAN 973 CPSM .81 IN 10.98 
MEAN 559 CFSM .47 IN 6.32

t Change In contents, equivalent In cubic feet per second, In Camp Six, Bald Eagle, Gabbro, Little Gabbro 
Birch, White Iron, South Farm, Farm, and Garden Lakes. 

* Adjusted for change In reservoir contents.



LAKE OP THE WOODS BASIN

5-1270. Kawishiwi River near Winton, Minn. Continued

DISCHARGE, IN CUBIC FEET P6R SECOND, WATER YEAR OCTOBER 1963 TU SEPTEMBER 1964

1
2
3 
4 
5

6 
7
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19
20

24 
25

28

30

MAX 
HIM 
<t>
MEAN* 
CFSMt
IN*

285
406

499

341 
405

422 
406

342

374

-168 
227 
.19

342

348 
252

254 
222

315

298

-97 
222 
.18

391

250 
218

250 
46

282

185

-7 
275 
.23

218

160 
125

125 
190

125

157

+10 
185
.15

OBSERVED

188

188 
138

188 

243

155
.13

MAR.

526

226

130 
.11

278

    -

846 
.71

CAL YE 1963: TOTAL 209,772.00 MEAN 575 MAX 1,950 MIH 0 
WAT YR 1964: TOTAL 344,465 MEAN 941 MAX 5,330 MIN 46

4,280

3,807
3.17

2,210

2,593 
2.16

2,320 
1,700

1,780

666

467

1,741 
1.45

564

467

434 
434

281

281 
323

249

346

619 

580

302 
.25

363

341

535 
358

439

717

688 
871

804 
868

1,170 
1,190

954

834 
.70 
.78

ADJUSTED *

MEAN 555 CPSM .46 IN 6.27 
MEAN 946 CFSM .79 IN 10.73

t Change In contents, equivalent in cubic feet per 
Birch, White Iron, South Farm, Farm, and Garden Lakes. 

* Adjusted for change in reservoir contents.

nd, in Camp Six, Bald Eagle, Gabbro, Little Gabbro



LAKE OF THE WOODS BASIN

5-1270. Kawishiwi River near Winton, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YtAR OCTOB6R 1964 TD SEPTEMBER 1965

1
2
3 
4 
5

6
7

9

11

15

16 
17 
18 
19 
20

21 
22

30 
31

MIN 
<t> 
MEAN* 
CFSMt 
IN*

1,020
1,020 

1,050 

988

956

891

827

811 
778

681 
746

681
-128 
739 
.62
.71

681
681 

714

647

647

648 

528

484

484
-204 
409 
.34 
.38

312 

281

261

268 

236

344

97

277

.27

234

266 

234

0

0

212

.20

185

218 

185

140

204

.18

476

464

180

.17

426

1,065

.99

5,280

5,186

4.98

1,860

2,368

2.20

1,060

1,140

988

683

1,020

.98

406

558

194 

314

281

281

407

.39

282

282 

282

343

771

586

585

,280 
,180

,180 
,180

992

719

.67

OBSERVED ADJUSTED *

CAL YR 1964: TOTAL 367,020 MEAN 1,003 MAX 5,330 MIN 65 MEAN 1,005 CFSM .84 IN 11.40 
WAT YR 1965: TOTAL 390,269.00 MEAN 1,069 MAX 5,800 MIN 0 MEAN 1,072 CFSM .89 IN 12.12

t Change In contents, equivalent In cubic feet per 
Birch, White Iron, South Farm, Farm, and Garden Lake 

* Adjusted for change in reservoir contents.

nd, in Camp Six, Bald Eagle, Gatibro, Little Gatitir



LAKE OF THE WOODS BASIN

5-1275, Basswood River near Winton, Minn. 

(International gaging station)

Location. Lat 48°04'55", long 91°39'10", in sec.30, T.65 N., R.10 W., on Jaokfish Bay of Basswood 
Lake, used to determine discharge at outlet (lat 48°06 T , long 91°39', in sec.19, T.65 N., R.10 W., 
on international boundary 14 miles northeast of Winton).

Drainage area. 1,740 sq mi, approximately (above outlet of Basswood Lake).

Records available.--March to June 1934, September 1925 to March 1928, January 1930 to September 1965. 
Monthly discharge only for some periods, published in WSP 1308.

Gage. Water-stage recorder. Datum of gage is 1,299.80 ft above mean sea level, adjustment of 1928 
cfy Geodetic Survey of Canada. Prior to June 2, 1938, staff gages at several sites on Jackfish 
Bay at same datum. June 2 to Oct. 27, 1938, staff gage at Williams Island half a mile northeast 
of present gage at present datum.

Average discharge. 37 years (1925-27, 1930-65), 1,299 cfs.

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Date

May 22 1961 
June 1 1962 
June 22 1963 
July 5 1964 
May 25 1965

Maximum

Discharge 
(ofs)

4,030 
4,490 
1,940 
4,640 
6,140

Gage height 
(feet)

2.48 
2.72 
1.16 
2.80 
3.53

Date

Dec. 4, 1960 
Feb. 28, 1962 
Dec. 15-16, 1962 
Feb. 20-22, 1964 
Feb. 28, 1965

Minimum

Discharge 
(cfs)

206 
500 
264 
261 
392

Gage height 
(feet)

-0.78 
-.11
-.57 
-.58
-.28

1924, 1925-28, 1930-65: Maximum discharge, 15,600 cfs May 24, 1950 (gage height, 6.94 
minimum, 73 cfs Dec. 5, 1948.

Remarks.--Records excellent. Flow affected by storage on Kawishiwi River.

Cooperation.--This station is maintained by the United States under agreement with Canada.

Revisions (water years) . WSP 955: Drainage area. WSP 1145: 1935, 1937.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER I960 TO SEPTEMBER 1961

ft);

1
2

4 
5

7 
3

10 

11

13 
1*
15

17 
IB

20

22

26

30 
31

MEAN 
MAX 
M1N

IN.

287 
284

257 
254

270

261 
254

248

248

243

240

255 
287

.17

243 
243

234

226 
224

221

216

211

230

218 
213

214

214 
214

211

211

211

216

214

213

226 
229

226

226 
226

226

224

221

226

224

226

224

229

229 
229

229

229 

229

     -

227

246

324

386 
386

514

355

500

507

622 
640

     

888

2.780

2,740

3,590

3,320

7,820

2,210

1,820

860

741

631

622

529

522

488 
481

494

481

468

455

392 
380

328

312

284

274

26 
26

25

25.'

254

299 
344

316

320 
316

640

890

1,180

1,260

1,420 
1,470

1.460

299

.60



366 LAKE OF THE WOODS BASIN

5-1275. Basswood River near Winton, Minn. Continued

DISCHARGE. IN CUBIC FEET PcR SECOND, WATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1 
2 
3 
4 
5

6
7

9

15

16 
17 
18 
19 
20

21
22 
23

26

30 
31

KIN 
CFSM 
IN.

1,360

1,260

1,290 
1,270

1,150

1,110 
1,080 
1,060

1,010

1,060 
1,100

1,000 
.68
"

1,120

1,1)0

,130 
,130

,140

,150 
,160 
,170

,180

,190

1,090

1,130

1,190

1,080 
1,060

990

980 
950 
940

800

800

790

T60

614

580 
580 
580

589

580

580 
589

580

544 

529

507

514 

514

544

544

544 

544

970

4,450

4,470

     

2,030

2,320

2,260

2,140

1,850

1,450 

1,360

1,320

1,180 

1,140

1,040

B80

820

810 
BOO 
660

1,050 
1,010

800 
.58

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YtAR OCTOBER 1962 TO SEPTEMBER 1963

2 
3

5

6
7

9 
10

15 

16 

18
19 

21

24

27
28

MEAN 
MAX 
MIN 
CFSM 
IN.

930 
900

860

650 

60O
580 

550

520

490 
485

455 
.38 
.44

442

338

320

320

316 
316

312 
.21 
.23

308

264

280

299

320 
324

264 
.17
.19

308

299

295

299

.18 

.21

312

354

354

344

.18 

.19

462

481

507

.28

1,150

1,100

.66

1,140

.75

1,800

i.b4

1,130

1,080

.81

1,000

880

810

790 
780

712 

712

648 
665
694 
684

656

648 
640

.51

622 
622

544

500

500 
500

494

500 
500

536

529 
529

522

529 

536

522

.31 

.34



LAKE OP THE WOODS BASIN

5-1275. Basswood River near Winton, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR QCTOBfcR 1963 TO SEPTEMBER 1964

2 
3

5

6
7

9 
10

11 
12

14 
15

16

19 
20

22

26 
27 
28

MEAN 
MAX 
HIN 
CFSM 
IN.

481

468

442

448

455 
448

468

430 

417

.26 

.30

380

370

370

359 
359

380

370

.21 

.24

344

344

380

364 
364

364

359

.21 

.24

344

338

333

320

.19 

.22

280

.16 

.17

488 

488

.23 

.26

494

840

.32 

.35

3,470

3,700

1.67 
1.92

2,900

1.84 
2.06

2,800

1,840 

1,560

1.72 
1.98

1,340

1.210

820 
810

722

648

750 

320

.51 

.59

850

820

820 
840

820 
780

648 
648

712

950

1,020 
1,050 
1,060

648 
.47 
.52

MAT YR 1964: TOTAL 413,900 MEAN 1,131 MAX 4,600 HIN 261 CFSM .65 IN 8.85

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1

3 
4 
5

6
7

9 
10

11
12 
13
14

16

18 
19
20

24 
25

26 
27
28

30 
31

MAX 
H1N

IN.

1,070

1,090 

1,120

1,060 

1,060

1,060 
1,060

1,060

1.050

1,030 
1,010

1,010 
1,010

960 
960

.69

960

960

1.010 
1,030

980

910 
880

860 
860
840 

810

.60

810

606 
538

558

508

495

490 
490

.40

52 f

464

448

436

430

423 
417

.30

EAN 1,246

41T

430

423

399

.25

MAX 4

442

494

551

573

580 
588

.34

,600 f

760

900

2,060

IN 261

HAY

4,800

5,610

5,920 
5,840

CFSM .

JUNE

3,920

3,060

2.440

72 IN

JULY

2,040

1,880

1,750

1,320 
1.280 
1,240

9.76

AUG.

990 
960

850 
810
780 

741

760

712 
712 
703

631

SEPT. 

684

622 

622

684

648 
656

820 
840
850 

380

980 
990

1.030 
1.250

1,250 
614

.51



368 LAKE OP THE WOODS BASIN

5-1280. Namakan River at outlet of Lac la Croix, Ontario

(International gaging station) 

Location. Lat 48°21'20", long 92°12'50", at Campbell's Camp, 2j miles west of outlet of Lac la

Drainage area. 5,165 sq mi.

National Resources, Canada.

Average discharge. 43 years (1922-65), 3,558 cfs.

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following
fct hi a .

year

1961 
1962 
1963

1965

Date

May 25-29, 1961 
June 2 3, 1962 
June 29 1963

June 2 1965

Maximum

Discharge 
(ofs)

10,400 
11,000 
6,59O

14,900

Elevation 
(feet)

a 1,187.44 
1,187.65 
1,185.83

1,189.11

Date

Mar. 26 27, 1961 
Apr. 8 1962 
Mar. 14 15, 1963

Mar. 15 1965

Minimum

Discharge 
(ofs)

918 
1,760 
b 950

1,730

Elevation 
(feet)

1 182.11 
1 182.95 
I 182.15

1 182.92

May 5, 26, 1961 
t> Minimum daily.

1921-65: Maximum discharge, 28,200 cfs May 31 to June 2, 1950 (elevation, 1,193.30 ft); 
mum, 535 cfs at times in February, March, and April 1924 (elevation, 1,181.50 ft).

Remarks.--Records good.

Cooperation. This station is maintained by Canada under agreement with the United States.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1 
2 
3 
4 
5

6 
7 
8 
9 

10

11

17 
18

20

22

30

TOTAL

MAX 
M1N 
CFSM 
IN.

1,790 
1,780

1,690 
1,660 
1,630

1,510 
1,490

1.380

47,350

1,800

,290 
,290

1,270 
1.260 
1,260

1,260 
1,260

1.260

38,150

1,310

DEC.

1,340 
1,370

1,530 
1,540 
1,560

1,600 
1,600

1,590

47,400

1,600

1,480 
1,480

1.460

1,420 
1,420 
1,420

1,380 
1,380

1,360

43,200

1,490

1,330 
1.330

1,320 
1,320 
1,300 
1,290

1,220 
1,210

1,190

34,890

1,330

HM.

1,090 
1.080

1.050 
1,040 
1,040

1,000 
982

982

958

31,172

1,100

APR.

,060 
,080

,260 
,280 
,310

1,840 
1,960

3,050

_____

72,080

5,690

5,900 
6,120

7,260 
7,440 
7,580

8,950 
9,340

10,100

10,300

266,660

10,400

10,000 
9,860

9,210 
9,020 
8,930

7,510 
7,350

6,480

_____

229,270

10,100

4,680 
4,600

3,910 
3,830 
3,740

3,250 
3,220

3,050

2,710

107,970

4.740

2.570 
2.490

2,280

2,160 
2,130 
2,100

1,820 
1,800

1,710

1,620

60,530

2.630 
1,600

SEPT.

1,960 
2,080

2,180 

2,180

2,310 
2,380 
2,410

3,020 
3,070

3,310 
3,380

3,780

87,100

4,030 
1,840

MAT YR 1961: TOTAL 1,065,772 MEAN 2,920 MAX 10,400 MIN 918 CFSM .57 IN 7.67
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5-1280. Namakan River at outlet of Lac la Croix, Ontario Continued

DISCHARGE, IN CUBIC FEET PtR SECONDi HATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3 
4

6 
7

9
10

11
12 
13 
14

16

18

22

27 
28

30

MAX

CFSM

4,020

4,080 
4,070

4,OSO

4,050 
4, 020

3,880

3,680

3,500

4,150

.74

3,360

3,360

3,200 
3,220

3,190

3,130

3,360

.62

3,090

3.050

2,980 
2,960

2,950

2,960

3,090

.58

2,860

2,850 
2,840

2,710

2,650

2,490

2,860

.51

2,220

2,180

2,060

2,050

2,020

2,220

.40

1,990

1,990

1,980

1,980

1,980

1,990

.38

1,920

1,860 
1,830

1,860

1,930

2,070

2,750

.39

2,390

3,220

4,050

4,930

3,360

10,800

1.18

10,900

11,000 
10,800

10,000

9,380

8,340

11,000

1.82

7,370

7,190

7,070

7,000

7,190

7,370

1.38

7,230

7,120 
7,050

7,100

7,070 
7,070

7,030

6,260

7,230

1.35

SEPT.

6,040 
5,950

5,730

4,790

4,530 
4,420

3,900

3,500

3,280

6,040

.89

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

2 
3 
4 
5

6 
7 
8 
9 

10

11 

13
14

20

26 
27
28

30

MAX 
KIN 
CFSM 
IN.

OCT.

3,100

3,050 
3,030 
3,020

2,990 

2,990 

2,820

2,100 
2,060 
2,000

1,900

1,840 
.50 
.58

NOV.

1,830

1,820 
1,820

1,820 

1,800

1,470

1,450

1.420

1,420

OEC.

1,390

1,350 
1.340

1,310 

1,300

1,240

1,230

1,220

1,220

JAN.

1,210

1,190 
1,190

1,180 

1,170

1,120

1,100 

1,090

1,080

1,070

1,070

FEB.

1,050

1,040 
1,040

,030 

,030

990

982 

982

 982

-    

MAR.

982

966 
966

958 

958

982 

990

999

1,010

APR.

1,260

1,540 
1,600

1,700 

1,740

2,630

2,720

2,820

MAY

2,890

3,020 
3,050

3,130 

3.140

3,500

3,950

4,140 
4,260

JUNE

4,700

4,930 
4,930

5,230 

5,290

6,500

6,540

6,520

JULY

6,370

6,120 
6.010

5,820 

5,820

4,440

4,680

4,680 
4,620

1.20

AUG.

4,480

4,230 
4,190

4,030

3,950 
3,910

3,280

3,220

3,120 
3,060

116,680

.84

SEPT.

2,950

2,780 
2,720

2,650

2,630 
2,600

2,130

2.0TO

2,000

74,410

.48 

.54

CAL YR 1962J TOTAL 1,477,050 MEAN 4,047 MAX 11,000 MIN 1,22D CFSM .78 IN 10.64



LAKE OP THE WOODS BASIN

5-1280. Namakan River at outlet of Lac la Croix, Ontario--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SePIEMBER 1964

1

1 
4

6 
7

9
10

11

14

18 
19 
20

21

28

30 
31

MIN 
CFSM
IN.

1,870

1,710

1,540 
1,540

.31 

.36

1,250

1,1*0 
1,120

.23 

.26

1,140

1,170 
1,160

.22 

.26

1,140

1,110 
1,110

1,100 
.22 
.25

1,090

1,080

999 
990

999

982 
.20 
.22

9o6

918 
926

942

.18 

.21

1,370 
1,420

.28 

.31

3,220

7,830 
8,030

1.26 
1.45

10,100 
10,100

1.86 
2.07

10,500 
10,100

2.02 
2.33

4,210 
4,140

.93 
1.07

3 470 
3 440

3,710

.69 

.77

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1
2
3 
4 
5

6
7

9 

11

15 

16

20 

22

24 

28

MAX 
MIN 
CFSM 
IN.

OCT. 

3,680

3,790 

3,840

4,020

4,000

4,030 
3,680 

.76 

.87

NOV.

3,280

3,220

3,830 
2,990 

.65 

.72

DEC.

2,700

2,640

2,990 
2,500 

.52 

.61

2,260

2,210

2,490 
2,000 

.44 

.50

1,890

1,870

1,990 
1,810 

.37

.38

1,760

1,790

l.aoo

1,750 
.35 
.40

2,220

2,440

4,100

1,840 
.48 
.54

9,460

11,300

14,400

4,620 
1.88 
2-17

12,100

11,000

8,880

8,610 
2.35 
2.62

85 IN

8,480

6,500

6,010

4,810

4,620 
1.25 
1.45

11.58

4,530

3,410

3,140

2,710

2,600 
.67 
.78

2,530 
2,520

2,380

2,220

2,450

2,490

3,000

2,220 
.49 
.54



LAKE OP THE WOODS BASIN

5-1282. Vermilion Lake near Soudan, Minn.

Location. Lat 47°49'52", long 92°16'20", in SW^SE^ sec.20, T.62 N., R.15 W., on south shore of 
Vermilion Lake, at McKinley Park, 2 miles northwest of Soudan.

Records available. October 1913 to July 1915, July 1941 to November 1942, June 1946 to September 
1965 (fragmentary during 1947).

VYG.L do UOL.U1I1 C1UUUO

U.5 ft lower. July 1941 to November 1942 and June 1946 to June 1951 staff gage approximately
13 miles northwest at Vermilion Dam near Tower at same datum. All gage readings have been reduced
to elevations above mean sea level, datum of 1929.

Extremes. Maximum and minimum elevations, in feet, for the water years 1961-65 are contained in the 
following table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

May 
May 
June 
May 
May

20, 
31, 
19, 
19, 
21 ,

1961....................
1962....................
1963....................
1964....................
1965....................

Elevation

1
1 
1 
1 
1

,358 
,358 
,358 
,358 
358

64 
84 
02 
55 
78

Minimum

Date

Oct. 
Mar. 
Nov. 
Nov. 
Sect

27, 
27, 
20, 
8, 
4

1962.....................
1962.....................
1963.....................
1965.....................

Elevation

1,356 
1,356 
1,356 
1,356 
1.356

59 
96 
84 
69 
93

1913-15, 1941-42, 1946-65: Maximum elevation observed, 1,359.52 ft May 16, 1950; minimum 
observed, 1,356.02 ft Jan. 29, 1942.

Elevation on June 6, 1913, was 1,359.94 ft (determined from reference point set by local 
observer).

Remarks. Records of chemical analyses for the water years 1961-62 and 1964-65 are published in 
reports of the Geological Survey.

Daily mean elevation, in feet, water years October I960 to September 1965

Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr.

30................
31................

31

31................

31
31
30................
31................

31
30................

,356 .83
,356.88 
,356.87 
,356.92 
,357.43 
,358.33 
,358.31 
,357.40 
,357.05 
,356.76
,357 
,357 
,357

,357

,357 
,357

.27 

.29

.16

.06

.99 

.68

July
Aug. 
Sept 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar.

May 
June 
July

Sept

Nov. 
Dec.

31... .............
31................

31, 1963..........

31................
30................

31

31................

,358 
,357 
,357 
,356 
,356 
,356 
,356

,357 
,357

,357 
,357 
,357

,356 
,356

.03 

.52 

.22 

.95 

.88 

.92 

.89

.57 

.67

.57 

.34 

.03

.90 

.92

Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept

Dec. 
Jan.

Mar. 
Apr. 
May

July 
Aug.

11

31
SI

31.

1965..........

1,356.
1.356.
1.357.
1.358. 
1,358. 
1,357. 
1,357. 
1,357. 
1,357. 
1,357. 
1,357. 
1,357. 
1,357.
1.357.
1.358. 
1,358. 
1,358. 
1,357. 
1,357. 
1,357.

Note. Elevations other than those shown above are available



LAKE OP THE WOODS BASIN

5-1285. Pike River near Embarrass, Minn.

Location.  Lat 47°39'36", long 92°18'54", in NEfcNW£ sec.25, T.60 N., R.16 W., on left bank 75 ft 
downstream from bridge on County Road 373, 5.4 miles west of Embarrass, and 8.5 miles downstream 
from Sandy River.

Drainage area. 115 sq mi.

Records available. October 1953 to December 1964 (discontinued).

Gage. Water-stage recorder. Datum of gage is 1,410.27 ft above mean sea level, datum of 1929.

Average discharge. 11 years, 74.8 cfs.

Extremes. Maximum and minimum discharges for October 1960 to December'1964 are contained in the 
following table:

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

Apr. 23, 1961 
May 26, 1962 
Apr. 6, 1963 
May 9, 1964 
Oct. 4, 1964

Discharge
(Of S)

1,130 
590 
381 
716 
154

Gage height 
(feet)

9.43 
7.92 
7.18 
8.34 
5.30

Minimum

Date

Aug. 25-28, 1961 
Feb. 10-14, 1962 
Jan. 29 to Feb. 3 
Mar. 29-31, 1964 

(f)

Discharge 
(cfs)

3.3 
a 4.1 
a .40 

a 3.4 
a 10

Gage height 
(feet)

3.08

a Minimum daily.
b Dec. 21-25, 28-31, 1964.

1953-64: Maximum discharge, 1,750 cfs Apr. 17, 1954 (gage height, 10.28 ft); minimum daily, 
0.40 cfs Jan. 29 to Feb. 3, 1963; minimum gage height, 3.08 ft Aug. 25-28, 1961.

Flood in May 1950 reached a stage of approximately 11.3 ft, from information by local residents 
(discharge, 2,400 cfs).

Remarks. Records good except those for winter periods, which are fair. Records of chemical analyses 
for the water years 1961-62 are published in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PtR SECOND, HATER YEAR OCTOBER 1960 TU SEPTEMBER 1961

DAY

1
2
3
4
b

6
7
8

10

11
12
13
14
15

16
17
18

20

21 
?2

24 
25

26
27
28
29
30

MEAN 
MAX 
H1N

IN.

OCT.

10
10
10
9.
9.

9.
9.
9.

8.8

8.8
9.6
6
8
1

2
2
2

9

7 
7

8 
8

9
9
9
9
2

5,8 
3t 

8.8

NOV.

42
47
48
48
45

*3
40
40

36

34
35
36
34
34

37
36
35

31

30

24

22
20
18
17
16

48 
16

DEC.

.8
^

.

8.

8.

.

,

7.0

JAN.

.a

.*

.1

.9

.7

.6

.5

.4

.3

.3

.3

.3

.4

.5

.5

.*

.2

.9

.8

.5

.4

.3

.3

.2

.2

4.2

FEB.

4.2
4.2
4.2
4.3
4.5

4.6
4.7
4.8

4.9

4.9
4.8
4.8
4.7
4.7

4.7
4.6
4.6

4.6

4.6

4.9

5.0
5.1
5.2

     
     

4.2

MAR.

5.4
5.5
5.5
5.4
5.*

5.3
5.2
5.2

5.4

5.6
5.7
5.8
5.9
6.0

6.0
6.0
6.2

9.5

16

33

42
60
100
155
190

5.2

APR.

187
158
122
95
83

75
71
68

61

57
5*
54
63
83

80
74
78

255

638

870

78*
663
559
481
418

5*

MAY

363
323
286
2*9
216

196
202
218

229

223
215
223
259
353

466
542
539

433

375

219

190
165
144
126
112

100

JUNE

100
105
110
106
96

82
70
60

*9

43
40
38
37
37

35
31
28

22

20 
18

14

1Z
U
11
9.3
8.8

8.8

JULY

8.8
8.3
7.8
7.6
6.8

6.3
5.7
5.5

5.7

5.3
5.5
6.3
7.3
8.6

12
13
13

1*

14 
13

18

17
16
14
12
12

18 
5.1

AUG.

9.0
8.8
9.9
8.3
7.3

6.8
6.1
5.9

5.5

5.0
4.5
4.2
4.1
3.8

3.6
3.5
3.8

3.7

3.6 
3.5

3.5 
3.4

3.*
3.3
3.6
4.0
4.5

9.9 
3.3

SEPT.

4.2
4.5
*.l
4.0
4.0

5.1
5.1
5.1

13

66
94
12
36
51

56
50
37

00

93 
92

78 
67

59
52
47
44
45

156 
4.0



LAKE OP THE WOODS BASIN

5-1285. Pike River near Embarrass, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATfcR YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2

4

7 
8 
1

2 
3 
4
5

7 
8 
9

1

3 
4
5

6 
7
3 
9 
0

ME N 
MA

CFSM 
IN.

44

43

39 
37 
40

95 
12 
20 
20

08 
02 
92

77

66 
64 
73

82 
82 
81 
79 
74

73.1

.73

1962: TO

69

90

94 
88 
80

66 
65 
65 
60

52 
48 
45

39

37 
36 
35

32 
30 
27 
25 
24

.57

24

25

25 
24 
24

20 
19 
18 
17

16 
15 
15

14

14 
14 
14

13 
12 
12 
11 
11

.18

10

9.8

9.2 
8.9 
8.6

8.1 
8.0 
7.9 
7.8

7.4 
7.1
6.7

6.3

6.1 
6.1 
6.0

6.0 
5.B 
5.6 
5.4 
5.1

.08

4.7

4.5

4.3 
4.3 
4.2

4.1 
4.1 
4.1 
4.2

4.3 
4.4 
4.4

4.4

4.3 
4.3 
4.3

4.3 
4.4 
4.5

.04

4.6

4.8

5.2 
5.5
5.8

6.6 
7.1 
7.6
8.8

0 
2 
3

5

7
8 
9

1
5 
0 
8 
0

.14

31

32

52 
60 
70

52 
50 
48 
47

61 
92 
127

176

232 
244 
249

251 
255 
298 
364 
449

1.26

486

407

306 
281 
260

250 
284 
320 
356

420 
427 
427

425

437 
500 
540

578 
540 
481 
425 
376

3.96

JUNE

287

234

198 
195 
163

139 
130 
116 
102

89 
85 
83

68

62 
62 
58

51 
46 
42 
64 
81

1.25

JULY

66

58

73 
181 
210

186 
152 
L18 
93

63 
51 
42

46

58 
70 
86

74 
63 
56 
51 
63

.89

9.89

AUG.

60 
57

5b

84 
77 
70

80 
85 
80 
78

63 
58 
52

42

34 
30 
27

24 
22 
19 
18 
16

85

.52

SEPT.

16 
15

14

12 
11 
23

50 
51 
48 
44

37 
32 
29

24

21 
24 
25

25 
23 
22 
21 
20

51

.26

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1 
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MAX 
MIN 
CFSM 
IN.

OCT.

18 
18 
17 
16

15

14 
14 
15

14

14 
14

13 
14 
14

14 
13

16

14 
15 
16 
15 
15 
15

18 
13 

.13

NOV.

14 
14 
14

13

14 
14 
14

14

16 
17

16 
15 
15

14

11

11
12 
12 
12 
13

17 
11 

.12

DEC.

16 
16

15

12 
11 
10

9.0

8.8 
8.8

8.7 
8.5 
8.0

.4

.7

.4 

.1

.8 

.6 

.2 

.2

16 
4.2
.08

JAN.

.2 

.2

.4

.2

.0 

.6

.0

.4 

.2

.6 

.4 

.2

1.1

.60

.50 

.50 

.50 

.40 

.40 

.40

4.4 
.40 
.02

FEB.

.40 

.40

.50

.60 

.60 

.60

.60

.70

.80

.90 

.0 

.0

.1

.3

.3 

.4 

.4

1.4
.40

MAR.

.5

.5

.6

.7 

.7 

.7

.7

.8 

.8

.9 

.0 

.1

.2

.0

1 
1 
2 
6 
120 
214

214 
1.5

APR.

269 
303

378

335 
287 
262

196

137 
124

124 

127

102

106 
106 
106 
109 
113

102

MAY

106 
106

90 
87 
87 
87 
90

91

117 
132

110

99 
94 

106

122 
114

87

JUNE

117 
136

140

128 
115 
97 
102 
159

251

282 
270

93

94 
91 
83

62

62

JULY

50 
46

36

33 
29 
26 
24 
22

36

56 
59

32

29 
32 
47

62 
60

22

AUG.

48 
42

30

25 
21 
18 
15 
13

10 
12

12 
11

60

66

59 
53 
50

42 
38

41.0 

10

SEPT.

30 
27

21

18 
17 
15 
13 
12

11 
13 
12 
12 
11

10

22

23

23 
22 
22

20

18.8 

10

.18

HAT YR 1963: TOTAL 18,744.90 MEAN 51.4 MAX 378 MIN .40 CFSM .45 IN 6.06



LAKE OP THE WOODS BASIN

5-1285. Pike River near Embarrass, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTOBtR 1963 TO SEPTEMBER 1964

DAY

i
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6
7
a
9
0

i
2
3
4
5

6
7
8
9
0
I 

TO AL
ME N 
MA 
MIN
CFSM 
IN.

OCT.

18
IS
16
15
14

14
14
20
16
13

11
9.
9.
9.
9.

9.
9.
9.
3
6

4
8
0
2
2

1
0
9
8
7
6

4 1.9

22 
9.3

.15

NOV.

5
3
3
3
2

2
2
2
3
4

4
5
5
5
5

4
5
5
5
5

5
4
6
8
9

8
7
6
5
3

528

29 
12

.17

DEC.

23
23
22
22
21

21
21
22
21
18

16
14
12
11
10

9.5
9.0
8.5
8.0
7.5

7.3
7.0
6.8
6.6
6.5

6.3
6.0
5.8
5.7
5.6
5.6

23

.13

JAN.

.6

.6

.7

.7

.8

.6

.4

.3

.2

.1

.0

.0

.8

.8

.8

.8

.8

.8

.9

.9

.0

.1

.1

.0

.0

.9

.8

.8

.7

.7

.7

5.8

.05

FEB.

.7

.8

.8

.9

.0

.0

.9

.8

.8

.7

.7

.6

.6

.5

.5

.5

.5

.5

.5

.4

.3

.3

.3

.2

.2

.1

.1

.0

.0
     
     

5.0

.0*

MAR.

.

.

 

.
, B
t .

.

.
, . ~
: f '

.

 

.

, f .

. )

'

.

.'

.<

m

f

^ B

*

4.7

.04

APR.

3.5
4.0
7.0

10
13

16
17
17
19
24

50
80

145
220
266

278
283
290
285
279

266
282
303
328
324

321
284
274
2B4
303
   

328

1.71

IN .40 
IN 3.4

       
MAY

316
321
318
311
321

353
461
644
708
672

588
494
414
360
318

276
237
209
199
191

179
164
152
155
154

143
126
108
96
87
75

708

2.96

CFSM   
CFSM .

JUNE

65
59
52
48
43

43
73

103
150
176

176
158
133
114
104

88
79
93

112
122

117
105
158
292
384

445
427
378
328
290

     

445

1.59

62 IN

JULY

250
217
186
153
126

104
91
90
83
74

64
57
49
42
35

30
26
24
20
18

18
17
14
13
12

12
12
12
11
9.0
7.9

250

.61

6.13 
8.49

AUG.

.

 

.

..

.

f
' . i
t i

.
 

.

.

.

.
 

B
( .
.8
.9

1

t
1
1
I
2
3

34

.08 

.10

SEPT.

36
39
46
45
41

41
72

116
35
61

71
66
48
21
97

85
79
72
65
66

67
64
91
23
32

33
42
41
32
19

2,946 
98.2 
171 
30

.85 

.95

DISCHARGE, IM CUBIC FEET PER SECOND, OCTOBER TO DECEMBER 1964

DAY 

1
2
3 
4 
5 
6
7 
8

OCT. 

109

48 
52 
41 
28 
15 
06

NOV.

33 
33 
31 
30 
28 
28

DEC.

5 
4 
3 
3 
3 
3

DAY

1 
2 
3 
4 
5 
6

OCT.

83 
83 
81 
78 
74 
69

NOV.

48 
48 
48

TOTAL

DEC.

11

DAY

24

OCT.

47

NOV.

20

DEC.

10

DAY

28

OCT.

41

2,395 
77.3 

152 
35 

.67 

.77

NOV.

19 
19

-

912 
30.4 

48 
16 

.26 

.29

DEC.

11 
11 
10

10

362 
11.7 

15 
10 

.10 

.12

CAL YE 1964: TOTAL 28,544.1 MEAN 78.0 MAX 708 MIN 3. It CFSM .68 IB 9.23 
WAT YR 1965: TOTAL MEAN MAX MIN CFSM IK



LAKE OF THE WOODS BASIN 375 

5-1290. Vermilion River below Vermilion Lake, near Tower, Minn.

Location. Lat 47°57'4l", long 92°28'33", in SE£SW£ sec.2, T.63 N., R.17 W., on left bank 200 ft 
downstream from dam at outlet of Vermilion Lake, 4.4 miles upstream from Twomile Creek, and 
14.2 miles northwest of Tower.

Drainage area. 483 sq mi.

Records available. May 1911 to September 1917, June 1928 to September 1965.

Gage. Water-stage recorder. Datum of gage is 1,350.36 ft above mean sea level, datum of 1929. 
May 17, 1911, to Sept. 30, 1917, and July 9, 1931, to Apr. 11, 1939, staff gage at same site and 
datum. June 26, 1928, to July 8, 1931, staff gage at datum 0.05 ft higher.

Average discharge. 43 years, 299 cfs.

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date

May 21, 1961 
May 30, 1962 
June 18, 1963 
May 18, 1964 
May 25, 1965

Discharge 
(cfs)

1,160 
1,420 

734 
1,080 
1,420

Oage height 
(feet)

3.08 
3.40 
2.40
2.97 
3.40

Minimum

Date

Oct. 23, 1960 
Mar. 27, 28, 1962 
Nov. 21, 1962 
NOV. 23, 1963 
Feb. 28, Sept. 5

Discharge 
(cfs)

0.40 
76 
18 
6.5

56

Gage height 
(feet)

-1.42 
.41 

-.33 
-.66 

a .19
Occurred Feb. 28, 1965.

1911-17, 1928-65: Maximum discharge, 2,710 cfs May 23, 1950 (gage height, 4.68 ft); no flow 
Oct. 25-29, 1955, caused by temporary storage behind new concrete dam at outlet of Vermilion 
Lake.

Remarks. Records good except those for periods of no gage-height record and those for winter peri- 
ods, which are fair.

Revisions (water years). WSP 1508: 1913.

DISCHARGE, IN CUBIC FEET PER SECOND. HATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
3
4

6

8 
9 

10

1
2
3 
4

6
7
8

0

1

3 
4
5 

6
7 
8

0 
1

MAX 
HIM

IN.

HAT YR

.8 

.1

1

 

 

'

 '

I

2 
2.

.03

6.7

7.4
8.8

9.6

13 
11 
17

15 
21
18 
21

11
17 
20

20 

21

18 
18
20 

17
15 
21

30

30 
6.7

.04

32

Jl
32

46 
46 
46

47 
47
48 
50

48
48 
48

47 

47

46 
47
44 

43

45

45 
48

50 
30

48

48 
48

60 
62 
59

59 
60
58 
58

57

55 

56

54 
53

52

52

52 
50

62

50

50 
50

47
48

48 
49

49

53

54 

55

57
58

61

     

61

61

62 
62

64 
64

64 
64

65

66

66 

66

68

82

92 
100

100

105

112 
115

120 

123

141

232

282

564

794

811

811

811

328 
328

822 

844

904

It090

If 080

1.100

941

904 
874

1.120

862

816 
806

689 

669

599

524 
484

430

374

346

314 
303

300

862

268

221 
221

194

180 

167 

166

164

155
160

149

136

146

152 
147

138
133

268

120

119
109

106

82 
82 
67

59

40

38 
35

3O

27

18

16 
17

30 
30

120 

.13

41

35 
37

33

36 
32
86

125

149

174 
174

ISO 

180

167

164

144 
139

144

182 

.28

Note. No gage-height record Mar. 1 to Apr. 1.



LAKE OP THE WOODS BASIN

5-1290. Vermilion River below Vermilion Lake, near Tower, Mlnn. Continued

DISCHARGE! IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3
4
5

6
7
8 
9 

10

12

14

17

19 
20

21

24

26

28

30 
31

MEAN 
MAX 
MIN

IN.

142

1*2 

138

170

168

182

186

186 
190

190

182

182 

182

157

170 
208 
125

.41

180

170 

148

180

170

188

168

170

172

166

173 
192 
148

.40

161

157

155

151

148

140

138 

131

149 
161 
131

.36

124

120

120

113

108

108 

108

118 
131
105

.28

08 
06

06

20

27

120

118

116 
127
105

.25

108

105

98

98

100

8B 
88

87 

88 

91

118 
85

.23

90

106

134

134

138

194 
208

277

385

.39

609

684

709

328

,250 
,240

1,330 

1,530

2.1B

JUNE

1,180

1,040

972

947

886 
880

868

844 
862

828 
816

2.33

JULY

734
784 

868

874

844

828

772
750

724

724 
729

694 
679

639

892 

1.80

AUG.

654
649 

624

594

589

529

489 
466

475

448 
416

394 
390

324

669 

1.25

SEPT.

258
262 

305

312

284

268

222 
224

214

217
208

201 
201 
190 
182

328 

.58

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2 
3 
4 
5

6
7 
8 
9 

10

11

14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

27
28 
29 
30 
31

MEAN 
MAX 
MIN 
CFSM 
IN.

174

161

149

138

40 
48

03 
15

96 
102

96 
91 
83 
79 
79

82
79 
79 
65

121 

65

.29

71

68

70 

73

66 
60

59 
60

68 
73

46 
47 
58 
58 
58

60
60 
58 
58

62.5

46

66

63

60

63 
63

64 
62

62 
62

63 
63 
66 
67 
66

67
68 

65

63.4 

51

64

62 

61

58 
58

59 
59

58 
60

59

59 
59

58
58 

57

60.2 

57

60

68 

72

72 
70

71 
71

71
68

68

70 
67

61
65

67.7 

60

68

74 
82 
87 
84 
82

85 
88

90 
85

85

88 

87

81.2

280 

28B

302 
305

316

335 
343

343

288

351

360

385 
385

430

370

584

609

569 
584

514

566

347

316

288

265 
265

355

346

.82

280 
271

246

246

230 
227

252 
238

222'

251

.60

203

184 
178

161

134

133 
129

117
106

98 
105

147

98

.34

CAL YR 1962: TOTAL 128,319 MEAN 352 MAX 1,350 MIN 46 CFSM .73 IN 9.88 
HAT YR 1963: TOTAL 73.865 MEAN 202 MAX 624 MIN 46 CFSM .42 IN 5.69

Note. No gage-height record Jan. 13 to Feb. 11.



LAKE OF THE WOODS BASIN

5-1290. Vermilion River below Vermilion Lake, near Tower, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

? 
3

5 

6
7
a
9

11
12

14 
15

16 
17

19 
20

21 
22
2J 
24
25

26 
27

30

MAX 
MIN
CFSM 
IN.

OCT.

84 
91

88

71 
70 
71

63 
65

63
58

56

51

58 

40

38

100 
28

.15

NOV.

31

28 
28

17
19

31 
31

28

31

42 

45

       

17

.07

DEC.

50

57 
64

64 
64

66 
66

61 

64

       

.15

JAN.

64

63
65

65

64 
64

72 

74

.16

FEB.

71

67 
67

70

65 
63

68 

71

.15

MAR.

63 
63

61

58 
58

56

63

.15

APR-

70 
68

72

108

151

288

.37

MAY

811 
833

904

910

886

734

1.91

CFSM

JUNE

664 
689

719

669

789

844

844

1.60

JULY

794

734 
740 
724

674

554

504

398

332

844

1.37

AUG.

288

201 
203 
208

182

149

155

126

185 
200

188 
312

.45

SEPT.

202

260 
240 
210

176

165

157

180 

186 

208

180 
205

190 
260

.44

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1 
2
3 
4
5

6
7

9 
10

11

14 
15

16 
17
18

20

23 
24

27
28 
29
30

MEAN

MIN 
CFSM

OCT.

198 
178
186 
180 
176

184 
194

180 
186

186

184 
180

176 

155

166

155 
153

151

148 
142

167

134 
.35

NOV.

138 
140
136 
129 
136

129 
131

125 
134

136

144 
131

122

108

108

106 
108

106

112 
110

121

100 
.25

DEC.

110 
108
106 
105 
105

106 
103

106 
105

113

108 
108

118 

118

113 
118

115

120 
118

112

103 
.23

JAN.

8 
5
7 
5 
0

10 
06

05 
05

03

100 

102

88 
91

91 
92

91 
90

99.9

88 
.21

FEB.

87 
87
87 
87 
88

88 
88

88 

100

96

88 
88

85 
84
78

90.3

78 
.19

MAR.

103 
103 
102

102

98

113

113 
112

108
108 
110 
108

104

90 
.22

APR.

113 
110

178

403

281

110 
.58

MAY

880 
904

040

1,031

789 
2.13

JUNE

,060 
,040

838 
806

872

629 
1.81

JULY

594 
584

484

466 
480

288

447

274 
.92

AUG.

265 
255

232

205
188

129 
131

200

124 
.41

SEPT.

113

124 
82

105

78

85 
103

148 
144

146

180

180

186 
224

135

78 
.28



LAKE OP THE WOODS BASIN

5-1294. Rainy Lake near Port Frances, Ontario 
(Formerly published as Rainy Lake at Fort Frances)

(International gaging station)

Location (revised) .--Lat 48°38'30", long 93°20'00", at Five Mile dock, approximately 5 miles north- 
east of town of Fort Frances.

Gage.   Water-stage recorder. Datum of gage is at mean sea level (United States and Canadian Bound 
ary Survey). January 1910 to December 1949 staff gage 3 miles northeast of Ranier, Minn., at 
same datum. January 1950 to October 1964 water-stage recorder on Government dock at Pither's 
Point in Fort Frances and supplementary gage in town pumping station, half a mile south, used 
during winter months, at present datum.

Extremes.   Maximum and minimum elevations, in feet, for the water years 1961-65 are contained in 
the following table :

Water 
year

1961 
1962 
1963 
1964 
1965

Maximum

Date
July 
Aug. 
July 
June 
Oat.

21, 
8, 

28, 
18, 
1,

1961....................
1962....................
1963....................
1964....................
1964....................

Elevation
a 1 
a 1

1 
1 
1

,108 
,108 
,108 
,109 
,108

23 
55 
35 
30 
47

Minimum

Date
Apr. 
Apr. 
May 
Apr. 
Apr.

12- 
18, 
3,

11, 
10,

L4, 1961.................

1963..... ...............

1965....................

Elevation
b 1,105 
b 1,105 

1,105 
1,103 
1,104

32 
13 
05 
99 
91

a Maximum daily, 
b Minimum daily.

1910-17, 1934-65: Maximum elevation observed, 1,112.97 ft July 5, 1950; minimum observed, 
1,101.26 ft Apr. 17, 1923, Apr. 2, 1930.

Cooperation. This station is maintained by Canada under agreement with the United States.

Month-end elevation, 4n feet, wate October 1960 to September 1965

Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept 
Oct. 
Nov. 
Dec.

31, I960..

31
31, 1961..

31

31

31........

. 6.42

. 6.66

. 7.93

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept 
Oct. 
Nov. 
Dec.

Mar.

31, 1962..

31........

. 7.49

7 25

. 5.24

Apr 
May

Julj 
Aug 
Sep

Dec

Mar

May

30, 1963..

30

29

30........

. 5.51

. 9.09

Julj 
Aug 
Sept 
Oct

Jan 
Feb 
Mar 
Apr 
May 
June 
Julj 
Aug 
Sept

r 31, 1964.

31, 1965.

.30.......

... 8

...6
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5-1305. Sturgeon River near Chisholm, Minn.

Location.  Lat 47°40'25", long 92°54'00", in NE^NWi sec. 20, T.60 N. , R.20 W. , on left bank 1,000 ft 
upstream from highway bridge, 0.6 mile downstream from East Branch Sturgeon River, and 111 miles 
north of Chisholm.

Drainage area.   187 sq mi.

Records available. --August 1942 to September 1965. Monthly discharge only for August 1942, pub- 
lished in WSP 1308.

Gage.   Water-stage recorder. Datum of gage is 1,306.7 ft above mean sea level, datum of 1929. 
~i!rior to Aug. 24, 1944, staff gage at site 1,000 ft downstream at different datum.

Average discharge.  23 years, 116 cfs.

Extremes.   Maximums and minimums (discharge in cubic feet per second, gage height in feet). 

Annual maximum discharge (*) and peak discharges above base (500 cfs}, water years 1961-65

Date

Apr. 22, 1961
May 17, 1961

Apr. 30, 1962
May 17, 1962

Time

210O
0100

2300
130O

Discharge

* 1,380
1,000

614
* 809

Gage 
height

4.43
3.85

3.06
3.45

Date

May 25, 1962

Apr. 3, 1963

May 8, 1964

Time

0800

1900

120O

Discharge

793

» 668

* 1,230

Gage 
height

3.42

3.23

4.22

Date

June 26, 1964

Apr. 21, 1965
May 18, 1965

Time

0600

2100
1300

Discharge

830

* 1,110
526

Gage 
height

3.52

3.98
2.87

Annual minimum daily discharge, water years 1961-65

Water year

1961 

1962

Date

Dec. 28, 1960, 
Feb. 4-6, 1961 

Mar. 11-14, 1962

Discharge

7.8 

14

Gage height

a 0.12 

b .34

Water year

1963 
1964 
1965

Date

Feb. 1-2, 1963
(d) 

Mar. 23 to Apr. 1

Discharge

7.2 
14 
12

Gage height

c 0.08 
e .35 
f .42

a occu red Aug. 28, 1961. 
b Occu red Feb. 3, 4, 6, 1962. 
c Occu red Jan. 28 to Feb. 1, 1963. 
d Feb. 12-15, 17, 18, Mar. 11-13, 1964. 
e Occu red Mar. 11-13, 1964. 
f Occu red Apr, 4, 1965.

1942-65: Maximum discharge, 3,630 cfs May 7, 1950 (gage height, 6.41 ft), from rating curve 
extended above 1,600 cfs on basis of slope-area measurement of peak flow; minimum daily, 6.0 cfs 
Feb. 18, 27, 1944; minimum gage height, 0.08 ft Jan. 28 to Feb. 1, 1963.

Remarks. Records good except those for winter periods, which are fair. Records of chemical analy 
ses for the water years 1961-63 are published in reports of the Geological Survey.

Revisions (water years). WSP 1438: 1946.

DISCHARGE, IN CUBIC FEET PER SECOND. HATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
3
4
5

7
8
9

11
12

14
15

16
17
18
19

21
22
23
24
25

26
27
28
29 
30
31

MEAN 
MAX
MIN

IN.

23
22
22
21
21

20 
18
18

16
18

21
23

23
23
22
20

18
18
18
18
17

17
17
17
17

30

16

.12

37
39
39
38
37

34 
33
32

31
31

33
35

39
35
37
35

32
31
26
28
26

26
24
18
16

16

.19

16
16
17
19
23

38 
38
35

29
27

25
23

21
19
18
16

14
12
10
9.3
9.8

9.8
8.5
7.8
8.5

11

7.6

11
12
12
12
12

14 
14
14

15
15

16
16

16
16
16
16

16
16
14
14
13

11
11
10
9.6

8.5

8.5

8.3
8.0
8.0
7.8
7.8

8.0 
8.3
8.5

9.6
9.8

0
0

1
2
2
2

2
3
3
3
3

3
4
4

     

     

7.8

14
14
14
14
14

14 
14
14

14
14

14
14

14
13
13
14

15
16
18
20
22

26
35
50
70

87

13

       

82
70
68
60
54

50 
50
50

46
48

60
78

72
81
92
146

 &11

1,280
It 250

916
680

547
475
423
378

     

46

289
254
233
216
199

252
283
289

255
244

463
800

964
964
800
628

415
353
307
274
246

230
213
197
188

167

167

JUNE

163
167
165
156
141

22 
12
06

94
88

75
69

65
59
53
48

41
38
37
35
32

30
28
26
24

23

JULY

24
22
20
18
18

16 
16
15

14
15

19
18

18
18
17
16

15
15
16
17
16

16
20
20
19

17

14

AUG.

17
17
17
17
17

16 
15
14

14
13

12
11

11
10
12
11

11
11
11
10
9.9

9.9
9.5
9.9
9.7

9.9

9.5

SEPT.

10
11
12
11
11

10 
10
11

112
92

109
113

94
89
76
69

66
67
67
65
61

59
58
58
58

56.3

10

CAL YR I960: TOTAL 34,344.3



380 LAKE OP THE WOODS BASIN

5-1305. Sturgeon River near Chisholm, Minn. Continued

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBcR 1961 TO SEPTEMBER 1962

2 
3 
4 
5

6 
7 
8 
9 

10

11

14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

- 26 
27 
28 
29 
30 
31

MAX 
KIN 
CFSM
IN.

55 
56 
57 
56

55 
52
50 
60 
67

84

112
109

86 
80

75 
72 
72 
70 
76

81 
81 
79 
78 
75 
71

50 
.41

66 
76 
67 
79

71
69 
58 
56
52

54

57

46 
43

41 
40 
41 
37 
41

40 
33 
36

32

32 
.28

34 
34 
36 
30

30 
29 
29 
28 
28

27

25

24 
24

24

23 
23 
22

21
21 
20

19 
19

19 
.14

19 
19 
19 
19

19 
18 
18
ia
18 

18

17

16 
16

15

16 
16
16

 x 16 
16

16

.09

16 
16 
16 
16

16 
16 
16

16 

15

16

16 
16

16

16 
16 
16

15 
15

.08

15 
15 
15

15
15

15

14 
14

15 

15

15 
15

16

16 
17 
17

18

32

.09

42
56

84 
113

123 
103

91 

91

210 
248

324

328 

314

1.05

401 
352

304 
271

238

580 

668

723
683

693

788 

723

390

2.76

280 
263

251 
238

300

193 

133

188 
176

154 
144

134 

124

1.10

104 
103

100 
174

220

92 
85 
76 
70
88

95 
95

97

95 
85

126

.64

103 
117

186 
190 
183

138

148

134 
123 
110 
104 
95

88 
80 
76

69

64 
61

51

51 
.60

58 
58

58 
55 
55

140

195 
212

200

161 
130 
110 
100 
92

81 
76 
74

74

74 
72

49 
.54

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1962 TO SfcPTEMBtR 1963

DAY

i

3

5

7

9
10

1

3
4
5

6
7
8
9
0

1
2

4

7
8
9

1

ME N
MA 
MIN

IN.

OCT.

60

57

56

53

55
55

55

54
55
57

59
57
57
56
55

56
57

59

55
57
57

54

56.1
60

.35

NOV.

53

52

49

40

39
39

40

46
50
53

55
57
57
54
51

45
41

44

51
53
53

47.9
57

DEC.

54

55

59

48

37
33

30

27
27
28

29
31
32
34
32

30
30

29

29
29
29

28

35.7
61

JAN.

28

28

28

28

28
27

25

19
18
14

12
11
10
9.5
9.1

8.7
8.5

8.1

.7

.6

.5

.3

16.6
28

FEB.

7.

7.

7.

8.

8.
9.

9.

9.
9.
9.

10
10
10
10
10

10
10

10

9.6
9.5

_____

9.07
10

MAR.

.4

.2

.0

8.7

8.5
8.4

8.3

8.1
8.0
8.0

7.9
7.9
8.0
8.2
8.4

8.8
.2

1

4
8

18

42

4 .9
27

APR.

562

643

623

442

314
260

228

186
174
163

167
176
176
176
178

174
163

142

138
134
136

_____

275
643

MAY

146

140

128

121

115
123

130

142
174
190

190
186
181
176
169

172
181

161

172
26B
287

235

166
287

JUNE

218

352

307

218

260
408

427

348
283
238

208
183
163
154
148

138
124

101

98
88
79

_____

214
427 
70

JULY

69

61

51

52

48
45

46

80
84
76

70
67
65
61
58

54
50

42

62
100
110

91

63.3
110 
41

AUG.

80

64

51

45

41
37

36

70
67
59

90
113
104
89
76

66
71

82

62
63
65

64

66.1
113 
36

SEPT.

60

55

50

48

43
42

42

42
42
41

40
40
43
46
44

44
44

43

43
43
44

_____

45.4
60 
40



LAKE OP THE WOODS BASIN

5-1305. Sturgeon River near Chisholm, Mlnn. Continued

DISCHARGE, IN CUBIC FEET PER SECQNDt WATEK YEAR UCTQBER 1963 TO SEPTEMBER 1964

1
2
3 
it

f>
7
a 
9

10

11
12 
13 
14

16 
17 
18 
19
20 

21
22 
23 
24

26 
27 
28 
29
30 
31

MAX 
MIN
CFSM 
IN.

42 
42
42 
41

38 
38 
3B 
37 
37

36 
37 
36 
36

36 
38 
38 
40
41 

43

51 
54

51 
50 
48 
48

47

54 
36
.23 
.26

46 
45
44 
43

43 
43 
43 
47 
49

50 
50 
48 
47

43 
43 
41 
41
40 

38

36 
35

36 
35 
34 
33

50 
32

.22 

.25

DEC.

31
32
32 
32

32 
31 
29 
2B 
26

26 
25 
26 
26

25 
25 
25 
25

21 
21

20 
20 
20 
19

19

3 
1

.1 

.1

18 
18
18 
18

18 
18 
17 
17 
17

16 
16 
16 
16

15 
15 
15 
15

15 
15

15 
15

15

15

18

.09 

.10

15
15 
15

15 
15 
15 
15
15

15 
14 
14 
14

15 
15 
14 
14

15

15 
15

15

15

.08 

.09

15

15

15 
15 
15 
15 
15

14 
14 
14 
15

15 
15 
15

16

15 
15

15

15

16

.08 

.09

14

17

20 
20 
22 
24 
30

50 
100 
200 
350

450 
488 
427

430

334 
283

488

1.36

348

852 
ItlOO 
1,210 
1,080 

840

643 
50-9 
423 
362

277 
251 
311

380

260

218 
190

140

1,210

2.64

107

98 
123 
161 
218 
241

225 
188 
154 
142

106 
98 

109

163

530

738 
609

198

788 
98

1.38

110

91 
85 
85 
30 
74

68 
62 
57 
52

44 
41 
37

34

30 
29

27 
27 
27

25 
24

165 
24

.37

23

21 
20 
19 
18 
20

21 
21 
20 
19

18 
18 
17

17

25 
28

26 
25 
46

65
6B

68 
17

.16

68 
71

78

72 
134 
178 
205 
238

254 
271 
248 
193

132 
119 
110 
101
100

104 
128

148 
154 
158

140

271 
63

.83

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2 
3
4 
5

7 
8

10

1
2
3
4
5

6
7
8
9

1
2

4
5

6
7 
8 
9

I

HE N
HA
MIN
CFSM
IN.

132
36 
38
38 
34

19 
13

03 

01
01
03
01
00

97
94
92
94

89
88

84
81

80
79 
78 
78

75

100
138
75

.54

.62

74
75 
75
76 
78

78

75 

85
92
98
98
98

97
95
91
79

66
62

58
55 

50
48 
46 
45

_____

73.3
98
43

.39

.44

42
40 
39
38 
37

35

33 

33
32
32
31
31

31
31
30
29

29
29

28
28 

28
28 
28 
29

30

990 
31.9

42
28
.17
.20

30
30 
29
29 
29

29

27 

26
26
26
26
25

26
26
26
26

26
25

25
24 

23
22 
21 
21

20

801 
25.8

30
20
.14
.16

0
0 
0
0 
0

9

8 

8
8
8
8
8

8
8
8
8

8
8

8
8 

8
8 
8

___-

18.5
20
18

.10

.10

a
a
8
8 
8

17

17
17
17
6
6

6
5
5

15

13
13

12
12

12 
12

12

15.1
18
12

.08

.09

12
13

15

17

35
70

115
205
350

461
585
814
92B

1,080
1,100

918
819

604 
567

_____

426
1,100

12
2.28
2.54

505.
488

412

376

314
283
266
248
297

423
465
513
496

449
423

408
403

352 
331

274

389
513
248

2.08
2.40

257
246

268

348

8
8
0
6
8

4
: 2
9
5

6
2

107
97

75 
69

_____

187
366
65

1.00
1.11

67
80

61

50

38
37
44
41
38

37
40
40
36

31
30

26
22

20 
19

25

39.7
80
19

.21

.25

25
26

33

52

34
31
28
26
22

24
28
28
25

22
21

20
19

20 
20 19'

24

875 
28.2

52
19

.15

.17

23
22

21

26

22
30
41
52
97

100
101
104
104

100
121

126
119

106 
95
94

2,233 
74.4
257
19

.40

.44
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5-1310. Dark River near Chisholm, Minn.

Location. Lat 47°41'27", long 92°49'15", In SW^SWi sec.12, T.60 N., R.20 W., on right bank 50 ft 
downstream from remains of abandoned highway bridge, 3-j miles upstream from mouth, and 12^ miles 
northeast of Chisholm.

Drainage area. 50.6 sq mi.

Records available. August 1942 to September 1961 (discontinued).

Page. Water-stage recorder. Datum of gage Is 1,316.8 ft above mean sea level, datum of 1929 (sur 
veyed by Topographic Division). Prior to Aug. 24, 1944, staff gage at site 50 ft upstream at 
same datum.

Average discharge. 19 years, 35.9 cfs.

Extremes.  Maximum discharge during water year 1961, 515 cfs Aug. 22 (gage height, 4.93 ft); mini 
mum, 3.2 cfs Aug. 16, 17 (gage height, 0.87 ft).

1942-61: Maximum discharge, 1,170 cfs May 7, 1950 (gage height, 7.10 ft); minimum, 0.3 cfs 
Aug. 3, 1956; minimum gage height, 0.87 ft Mar. 22, 23, 1949, Aug. 16, 17, 1961.

Remarks. Records good except those for period of backwater from leaves and debris, which are fair. 
Records of chemical analyses for the water year 1961 are published In reports of the Geological 
Survey.

Revisions (water years). WSP 1508: 1943(M), 1947-48(M), 1950.

DISCHARGEi IN CUBIC FEET PfcR SECONOt WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1
2
1
4
5

6
7
B
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4

6
7

9
0
1

N

SH

9.1
8.7
8.4
8.4
8.5

8.7
8.9
B.9

10
8.2

10
8.7
9.6
9.1

10

10
9.8
9.3
9.1
B.9

8.9
9.1
9.1
9.1

8.9
8.7

8.7
11
12

9.21
12

.18

   

14

.

0
;>

0
0
3
9.8
9.1

8.5
B.5
8.2
7.9

6.0
5.6

5.4
5.7
5.9

10.6
22

.21

.?

.4

.5
,5
  5

.5

. 5

.5

.5

.4

.4
^4
.4
,4
.4

  3
,3
f $
.3
 3

.,

.2
m 2
 2

?
  1

.7
,2
 2

6.33
6.5

.13

6.
6.
6.
6.
6.

5.
5.<
5.'
b.
5.

5.
5.
5.
5.
5.

5.
5.
5.
5.
5.

5.
5.
5.
5.

5.
5.

_____
     
-     

5. 68
6.2

.11

5.
5.
5.
5.
5.

5.
5.
5.
5.
5.

5.
5.
5.
5.
5.

5.
5.
5.
5.
5.

5.
5.
5.'
5.

6.
6.

6.
8.

21

6.2
2

.12

28
30
30
28
27

27
25
24
24
24

23
24
24
27
29

36
40
39
54
99

209
454
461
36

21
IB

13
11

     

108
461

2.12

102
88

1
1
2

2
2
2
1
1

1

3 *1

2

1.

4
5
3

t
9
1
6
7

6
4
0
0
0

7
8
0
7
2

8
5
7

1
7

0
7
5

0
8

8

36
37
37
36
35

32
30
28
27
26

24
23
23
21
19

18
IB
16
15
14

13
12
11
11

9.3
8.2

7.5
7.2

_____

20.4
37

.40

8.2

 

.?

.2

.1
,7

.5

.3

.0

.8

.6

.8

.?

.6
  b
  0

.0

.1

. J
  1
.8

.0

. 1

.1

.4

.0

.1

.7

.4

.6

5.74
8.2

.11

4.9
4.6
5.2
5.0
4.9

4.8
4.6
4.4
4.4
4.3

4.0
3.8
3.7
3.6
3.6

3.5
3.5
3.9
3.9
3.7

3.6
3.6
3.6
3.6

3.5
3.4

3.8
3.9
3.9

4.01
5.2

.08

3

4

0
6
8
3
2

8
8
B
6

1
1

8
8

     

23.2
46

.46

Note. Backwater from leaves and debris Oct. 1 to Apr. 18.
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5-1315. Little Pork River at Little Pork, Minn.

Location. Lat 48°24', long 93°34', in NW£ sec.9, T.68 N., R.25 W., on left bank 100 ft downstream 
from bridge on State Highway 65 at town of Little Pork, l| miles upstream from Beaver Creek, and 
18 miles upstream from mouth.

Drainage area.--1,730 sq mi, approximately.

Records available. June to November 1909, April to November 1910, April 1911 to June 1917, September 
  1917, October 1917 to March 1919 (gage heights only), June 1928 to September 1965.

Gage. Water-stage recorder. Datum of gage is 1,073.06 ft above mean sea level, datum of 1929. 
June 23, 1909, to Mar. 4, 1917, staff gage at same site and datum. Mar. 5 to Sept. 30, 1917, 
June 22, 1928, to June 21, 1936, chain gage and June 22, 1936, to July 20, 1937, wire-weight gage, 
at site 100 ft upstream at same datum.

Average discharge. 42 years (1911-16, 1928-65), 970 cfs.

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

Water 
year

1961 
1962 
1963
1964 
1965

Maximum

Date

Apr. 23, 1961 
July 10, 1962 
Apr. 4, 1963 
May 9, 1964 
Apr. 22, 1965

Discharge 
(of a)

9,120 
13,500 
8,790 

11,600 
11,400

Gage height 
(feet)

22.00 
27.05 

b 24.94 
24.84 

0 25.05

Minimum

Date

Aug. 30, 1961 
Feb. 9-11, 1962 
Feb. 9-22, 1963 
Mar. 11, 1964 
Feb. 28 to Mar. 5

Discharge 
(efs)

73 
a 57 
a 15 
a 74 
a 68

Gage height 
(feet)

4.80

a Minimum daily.
t> Backwater from ice.
c Maximum gage height for year, 29.81 ft Apr. 21, 1965, backwater from ice.

1909-17, 1928-65: Maximum discharge, 25,000 cfs Apr. 18, 1916, May 11, 1950 (gage height, 
37.00 ft); minimum daily, 15 cfs Peb. 9-22, 1963.

Remarks. Records good except those for winter periods, which are fair. Records of chemical analyses 
for the water years 1962-63 are published in reports of the Geological Survey.

Revisions (water years). WSP 955: Drainage area. WSP 1508: 1913, 1916, 1928-32, 1934.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1

3 
4

6

a

10

11
12 
13 
14 
15

18 
19

21 
22 
23 
24

28 
29 
30

MEAN 
MAX

CFSM 
IN.

WAT VR

148

140

138

126

114

114
114 
116 
143 
150

158 
160

157 
162 
165 
167

165 
176

149 
182

.09 

.10

1961: TG

222

290

308

315

310

300 
290 
280 
270 
265

252 
250

248 
248 
248 
249

230 
22B

266 
315

.15 

.17

228

246

260

268

26B

265 
260 
252 
244 
236

206 
200

178 
172 
166 
158

131 
130

208 
270

.12 

.14

126

121

118

115

112

110 
109 
1O6 
105 
104

93

88 
85 
84 
81

72 
71

98. 5 
126

.06 

.07

68

66

65

66

67

68 
69 
69 
8
8

8

8

8 
8 
9

_

68.0 
73

.04 

.04

80

81

82

B4

85 
86 
88 
90 
92

106

1Z4 
140 
170

Ii090

1,500

.15 

.17

880

660

520

440

420 
391 
383 
365 
409

985

5,460 
8,520 
9,080

9,080

1.54 
1.72

IN 65

1,930

2,510

2,680

2,510 
2,350 
2,440 
3,870 
5,150

6,880

4,480 
3,710 
3,110

9,060

1.99 
2.25

CFSM .

1,010

851

884

845 
796 
758 
734 
681

469

385 
359 
329 
308

1,160

.37

.42

42 IN

168

143

94

88 
83 
81 
82 
90

95

125

114 
112 
111
108

98 
98

108

203

.07 

.08

5.69

148

132

118

119
118 
108 
104 
100

98

103

91 
93 
94 
90

88 
84

74

162

.06 

.07

105

107

126

168 
220 

1,430 
1,610 
1,720

2,000

1,360

996
884 
806 
774

675 
625

585

2,000

.41 

.46
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5-1315. Little Fork River at Little Fork, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YbAR OCTOBER 1961 To SEPTEMBER 1962

1
2 
3 
4 
5

6
7

9

14 
15

16

19
20

21 
22 
23 
24 
25

29 
30 
31

MAX 
MIN 
CFSM 
IN.

583

519 
495

446

731 
841

874

731
669

610 
564 
522 
484 
469

484 
486 
478

.33 

.38

484 
513

460

390 
365

350

298 
275

260 
252 
248 
246 
246

230 
227 
225

.21 

.23

DEC.

210

140 
135

132

130 
128

124 
122 
120 
120 
118

110 
107 
105 
103

.09 

.10

JAN.

102

38 
36 
86 
85 
84

81

70 
70 
70
68

64

62 
62

.05 

.05

61

58

57 
58

60

60 
60 
61
61

60

.03 

.04

HAR.

60

82 
86

90

99 
100 
100
100

.05 

.06

1,700

1,150

3,450 

3,400

3,500

1.30 
1.45

3,030

10,000

3.63 
4.19

3,080

1,640

3, 040

1.26 
1.40

1,260

10,300

1,640

1.97 
2.27

1,360

2,?30

2,790

1,100

312

1.13 
1.30

SEPT.

461 
461 
456

1,080 

1,330

884 

796

672

.54

.60

CAL YR 1961: TOTAL 278,924 MEAN 764 MAX 9,080 MIN 65 CFSH .44 IN 6.00

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2 
3
4 
5

6
7
a
9 

10

11

14 
15

16 
17
13 
19 
20

21

23 
24 
25

30 
31

MEAN 
MAX 
HIN 
CFSM 
IN.

537

463 
449

415

3BO

369

352

352 
354 
352 
352 
352

346

346 
352 
344

352 
344

U.774 
330 
537 
336 
.22 
.25

339

290

310

320

327

320 
311 
300 
285 
272

263

250 
270 
300

     

303 
367 
250 
.13 
.20

305

285

220

203

200

200 
200 
200 
195 
188

180

170 
160 
155

122

205 
320 
122 
.12 
.14

118

111

109

105

85

80 
76 
70 
63

46 
44

27

118 
27 
.04 
.05

24

13

15

15

15 
15 
15

16 
16

24 
15 

.01 

.01

20

22

27

30

57

81 
33

275

275
20 
.04 
.04

600

6,700

3,000

2,150

1,470

1,220

--  

600 
1.30 
1.45

1,290

,150

1,040

1,020

1,800

1,J10

3,740

.95 
1.10

3,390

4,610

2,300

3,220

4,000

2,000

1,200

1.53 
1.71

855

619

454

537

854 
822

780

650

375

1,960

710

.41 

.47

1,730

784

481 
423 
385

352

354 
349

384

714

1,050

784

644

715

.41 

.48

SEPT.

623

434

336 
310 
289

276

285 
296

312

317

283

301 

289

339 
628

.20 

.22

CAL YR 19623 TOTAL 556,216 MEAN 1,524 MAX 13,400 MIN 57 CFSM .S3 IN 11.96
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5-1315. Little Fork River at Little Fork, Mlnn.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

DAY

1 
2 
3 
it 
5

6 
7 
8 
9 

10

11
12 
13

16

19

24 
25

26 
27 
28 
29 
30 
31

MEAN 
MAX 
HIN 
CFSM 
IN.

OCT.

242 
234 
228 
218 
211

207 
201 
194 
187 
182

180 
178 
172

167

173

178 
177

184 
189 
187 
185 
184 
184

187 
242 
167 
.11

NOV.

182 
178 
175 
172 
170

167

172 
182 
185

191 
192 
194

218

218

210 
225

230 
235 
235 
230 
225

201 
235 
167 
.12

DEC.

220 
218 
214 
212 
216

218

210 
200 
192

185 
180 
175

158

144

130 
130

129 
126 
124 
122 
119 
118

220 
118 
.10

JAN.

118 
117 
116 
115 
115

115

114 
110 
108

106 
104 
103

101

102 
104

101 
97

95 
94 
93 
92 
92 
91

118

.06

FEB.

90 
88 
89 
89 
90

91

88 
86 
86

86 
85 
85 
85 
84

83 
83 
83 
82 
80

76 
76

77 
77 
77 
78

91

.05

MAR.

78 
79 
80

78

76

75 
76 
77
78

78

8 
8 
8

8 
8 
8 
8 
8 
B

8

.05

APR.

90 
91 
94

114

200 
250 
310

810

5,010

,480

_____

1.10

MAY

4,500 
4,280

11,100

6,160 
4,980 
4,100

2,110

1,420

1,020

2.41

JUNE

864 
806

1,020

5,100 
4,110 
2,630

2,220

4,880

_____

1.76

JULY

2,410

980 
1,000

1,250 
1,080 
900

483

342 
342

319

.56

AUG.

322

272 
269

213 
207 
201

198

213 
222

240

346 
436

2,580

.21

SEPT.

2,210

1,420 
1,280

1,170 
1,150 
1,060 

9B2

784

671

600

582 
625

803

1,040 
1,080

.68

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

1
2 
3 
4 
5

6
7 
8 
9 

10

11

14 
15

16 
17 
18 
19 
20

21

23 
24 
25

26 
27

30 
31

MEAN
MAX 
MIN 
CFSM 
IN.

1,060 
1,060 
1,030 
982 
947

828

718 

681

558

540 
522 
510 
486 
472

466

446 
440 
434

426 
415

380 
372

622 
1,060 
372 
.36 
.41

369 
362 
359 
354 
352

332 

352

552

564 
558 
531 
465 
400

430

400 
410 
420

400 
370

310

S64 
310 
.23 
.26

300 
284 
272 
264 
258

245 

242

225

220 
215 
210 
205 
200

195

190 
184 
180

176 
172

162
158

300 
158 
.13 
.15

154 
152 
150 
148 
145

130 

128

110

110 
105 
105 
102 
100

98

95 
92
90

90 
85 
85 
85 
80
ao

154 
80 
.07 
.08

80 
80 
80 
78 
78

78

75

75

75 
75 
75 
75 
73

73

73
73 
70

70 
68 
68

80 
68 
.04 
.04

HAR.

68 
68 
63 
68 
68

70

72

80 
82

82 
82
80 
80 
80

80 
80 
80 
BO 
82

82 
85 
85 
90 
95 
98

98 
68 
.05 
.05

100 
110

120

140

300

2,000 

4,500

6,500 
8,000 
9,100

10,300 
10,800 
9,850 
9,010 
8.350

7,570

5,860 
5,480

100 
2.38 
2.65

5,180 
4,940

4,810

4,320

3,180

4,600

6,230 
5,700 
5,120

4,740 
4,840 
4,480 
4,200 
4,280

4,090

3,210 
3,050 
2,870

2,520 
2.39 
2.75

2.650 
2,450

2,290

2,440

3,480 
3,180

1,500

1,090 
920 
868

B78 
891 
914 
853 
777

715

650 
622

1,725

622 
1.00 
1.11

616 
597

1,140

904

552 
495

576

693 
819 
897

822 
734 
641 
558 
486

426

301
294 
301

609

294 
.35 
.41

369 
466

481

588

1,940 
1,150

354

280 
269 
259

267 
254 
224 
196 
180

184

216
203 
189

520

180 
.30 
.35

185 
187

209

196
189 
187 
203 
203

203

709

,310 
.340 
.300

,210 
,240 
,690 
,940 
.030

,960

,380 
.720

849

185 
.49 
.55

CAL YR 1964: TOTAL 400,660 MEAN 1,095 MAX 11,300 MIN 74 CFSM .63 IN 8.6L
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5-1320. Big Fork River at Big Palls, Minn.

Location. Lat 4812', long 93°48', in sec.35, T.155 N. , R.25 W. , on left bank at village of Big
  Palls, 700 ft downstream from falls, 0.3 mile downstream from bridge on U.S. Highway 71, and 

4^ miles upstream from Sturgeon River.

Drainage area. 1,460 sq mi, approximately.

Records available. August to November 1909, April to November 1910, April 1911 to September 1912 
(gage heights and discharge measurements only), June 1928 to September 1965.

Gage.--Water-stage recorder. Datum of gage is 1,144.71 ft above mean sea level, datum of 1929.
 Trior to June 10, 1911, staff gage at railroad bridge about 0.4 mile upstream at different datum. 

June 10, 1911, to Dec. 17, 1937, staff or chain gage at site 200 ft upstream at same datum.

Average discharge.--37 years (1928-1965), 637 cfs.

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Date

May 17 1961 
May 25 1962 
June 3 1963 
May 8 1964 
Apr. 21 1965

Maximum

Discharge 
(efs)

4,290 
9,560 
3,840 
4,840 
7,510

Gage height 
Tfeet)

8.02 
12.63 

b 7.61 
8.52 

10.85

Date

Aug. 11, 27, 1961 
Feb. 17-20, 1962 
Feb. 18-24, 1963 
Mar. 5-1, 1964 
Mar. 23, 24, 1965

Minimum

Discharge 
(cfs)

54 
a 60 
a 45 
a 62 
a 78

Gage height 
(feet)

2.70

Minimum daily, 
b Maximum gage height for year, 8.06 ft Apr. 4, 1963, backwater from ice.

1909-12, 1928-65: Maximum discharge, 14,800 cfs May 8, 9, 1950; maximum gage height, 17.( 
May 8, 1950; minimum discharge recorded, 7 cfs Aug. 7, 1939.

Remarks. Records good except those for winter periods, which are fair. Records of chemical an: 
for the water years 1962-63 are published in reports of the Geological Survey.

Revisions (water years). WSP 1308: 1935(M).

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YtAR OCTOBER I960 TO SEPTEMBER 1961

)8 ft 

ilyses

1
2
3 
4 
5

6
7

9 

11

13 
14 
15

17
13 
19
20

23 
24 
25

26

28 
29 
30 
31

MEAN 
MAX 
MIN 
CFSM 
IN.

239 

235

248 

243

252 
256 

^ 256

293 
284 
274

279 
279 
274

270

261 
261 
270 
293

261 
293

.18 

.21

340 

321

316 

201

270 
316 
369

256 

316

316 
239 
261

307

270 
260 
250

299 
369

.20 

.23

275

280

270 

250

240 
230 
223

210 

200

185
130
lao

180

175
170 
170 
170

222
230

.15

.18

143

140 

140

140 
135 
130

117 

110

105

98 
95

90

85 
83 
31 
79

165

.08 

.10

76

75

79 
78 
77 
77 
77

78 

80

80 
80 
78 
76

72

80

.05 

.05

75

BO

81 
82 
82 
84 
89

92

100 
105

300 
390 
405 
390

.09 

.10

394 
326 
340 
369 
311

778

2,140 
2,010

2,000 
1,880 
1,700

.62 

.70

1,180

1,280 
1,200 
1,500 
2,330 
3,200

2,900

1,900 
1,630

1,110 
1,020 

935 
865

1.27 
1.46

956 
921

463 
426 
410 
379 
354

239

231 
227 
227

222

176
172 
153

.30 

.33

118 
112

86

74 
72 
72 
74 
76

84

lib 
105

94 
97 
94

92

99 
265 
359 
274

.08 

.09

172 
145

105

84 
89

84 
79 
76 
72 
74

72

84 
84 
81

81 
84 
86 
84

81 
6.9 
89 
76 
79 
76

.07 

.08

89
102 
94 
89

89 
89 
89 
92 
97

124 
128 
142 
197 
222

222

297 
279 
256

256 
265 
307 
307

297 
288 
284 
279 
288

89 
.13 
.15

WAT YR 1961: TOTAL 143,978 MEAN 394 MAX 4,240 MIN 69 CFSH .27 IN 3.67



LAKE OP THE WOODS BASIN

5-1320. Big Pork River at Big Falls, Minn.  Continued

OISCHARGE, IN CUBIC FEET PfcR SECOND, HATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

DAY

2 
3
4

6
7 
8 
9 

10

11 
12

15

16 
17 
18 
19 
20

21 
22

25

26 
27 
28

30

MAX 
MIN 
CFSM 
IN.

OCT.

284 
284

274 

274

252 
252 
256

270 
297

326

330 
326 
316 
307 
297

288 
284

261

261 
265

261 
252

252

.22

NOV.

256

274 

279

220 
193 
210

279 
297

205

192 
182 
174 
166 
164

197 
237

214

210 
203

180

164

.17

DEC.

180

220 

218

208 
200 
192

185 
176

160

157
154 
151 
150 
150

148 
147

140 

129

118

116

.13

117 

116

108 
105 
100

95

90 
87 
85 
83 
82

80 
78

68

66

.07

64 

63

62 

61

61

61
60

60 
60

61 
61

60

.04

62 

62

66

78 
80

83 
85 
86
83

122

61

.06

505

1,700 

2,050
2,110

--  

.97

2,090

5,260

7,850

3.49

1,890

2,340

2,090

--  

1.55

4,570

1,570

1,600

,050

1.45

886

2,820 

2,060

1,090 

928
858 
804

1.20

552

558 

552

583 
752 
872

949

687 

635
642 
674

654

622
602

.58

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1 
2

4 
5

6
7 
8 
9

11

14 
15

16

19 
20

21 
22

24 
25

26 
27 
28

30 
31

MEAN 
MAX

CFSM

596

576

570 
570 
576

602

602 
602

602

622 
616

609 
602

602 
602

596 
583 
564

558 
558

622

.40

558

460

470 
460 
440

510

498 
498

498

470

400 
320
260 
245 
300

36O 
46S 
515

533

558

.31

503

452

390 
290 
268

240

234 
232

232

230

220 
215
210 
208 
200

198 
192 
188

180 
179

503

.19

178

172

170 
168

155

130 
122

118

104 

94

88 
86

84 
80 
78

73

178

.09

70

60 
58

55

50

48

46

46 
46

     

.03

50

51

55

72

74 
85

165

.05

3,200

2,200

1,300

998 

1,030

     

.96

921

844 
851

851 

804

3 440

.89

1,800

1,690

900 

720 

746

     

1.11

475

326 
311

316
364

344 

288

243 

210 

185

404

.25

394 
344

197 
IBS 
172

157 
157

284 

235

261 

293 

265

369

.17

364 
340

256
235 
227 
206

201 
248

284

248

239 
231
231

218

210 
210 
210

210 

7,489

.17

WAT YR 1963: TOTAL 205,637 MEAN 563 MAX 3,8lO HIN 45



LAKE OF THE WOODS BASIN

5-1320. Big Fork River at Big Falls, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SfcPTEMSER 1964

2 
3

5

6
7

9 
10

11 
12

14

18 
19 
20

22 
23 
24

26

29
30

MEAN 
MAX 
MIN
CFSM 
IN.

201

197 
227

201 
201

206 
193

218

222 
222 
231

239 
252 
279

270

274 
265

279

.16 

.13

227 
227

235 
239

248 
256

261

2J5

200

203 
209 
219

230

212 
203

261

.16 

.18

193
188

174 
169

165 
158

152

140 

136

134 
134 
134

132

130 
127

200

.11 

.12

125 
122

119 
113

117 
115

112

109 

110

110 
109 
103

106

100 
99

127

.08 

.09

90

88

88 
87

36 
85

83 
31

80

78

75 

73

71 
70 
68

65

.05 

.06

67
70

75

81 
81 
81

82
82 
85 
86

91

96

.05 

.06

165 
185

250

1,030 
1,740

1,830

3,060 
3,070

2,590

2,710

.83

3,170 
2,730

2,120

1,490 
1,420

1,350

1,180 
1,120

963

804

1.69

527

1,200 
1,080

830

687
810

330

935 
1.610

2,000

1,440 
1,100

.70

602

431

420

420 
410

335

214 
252

227
214 
189 
176

172

161 
161

153

.26

134

115

108

103 
108

112

99 
97

121

176
189

210

865

1,410

.19

,520

,030 

844

732

680 
622

564

374 
364

359

374 
441

503 
583
622 
628

683

.53

50 MIN 62, CFSH .36 IN 4.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1 
2 
3 
4 
5

6
7 
8 
9 

10

12

14 
15

16 
17
13 
19
20

22 
23

25

27 
23 
29 
30 
31

MEAN 
MAX 
MIN 
CFSM 
IN.

OCT.

576

521

426

404 
404

399 
389 
379 
374 
374

384 
384

334

375 
370 
365 
360 
358

616

.30 

.34

NOV.

360

384

452

498 
515

509 
430 
475 
360 
350

290 
280

272

252 
245 
238 
235

515

.25 

.28

225

210

200

194 
190

188 
185 
183 
180 
180

175 
172

170

162 
160 
160 
160 
160

232

.13 

.15

158

155

132 
130

130 
127 
125 
123 
123

122 
122

120

115 
110 
108 
105 
102

.09

.10

100 
98

95

90 
90 
90

90 
38 
83 
88 
83

87 
36 
84 
82 
82

82 
83 
83

82 
.06 
.06

34 
84 
85 
86 
83

88 
90

94 
94

85 
83 
82

80

78 
78 
80

80 
82 
84 
86 
86 
88

78 
.06 
.07

90 
92 
96 
98 
98

100 
105

500 
300

3,700 
5,100

5,890

4,250

3,560

3,290 
3,100

2,730 
2,580

90 
1.24 
1.38

2,390 
2,400 
2,350

2,260 
2,240

2,100

4,880 
4,000

3,610

3,130

3,010

2,830 
2,660

2,460 
2,310

2,060 
2.00 
2.31

1.390 
1,860 
1,330

1,960 
2,290

907 
336

886

817

630

622 
583

583 
533

583 
.96 

1,07

540 
540 
509

463 
436

344

564 
515

463

394

335

311 
234

243 
248

243 
.29 
.33

243 
235 
239

284 
441

399

256

243 
239

206

193

176

180 
193

218 
261

176 
.19 
.22

261 
248 
239

239 
235 
231

227

293

527 
540

540

758

1,030

1,030 
963

851 
991

485

227 
.33 
.37

CAL YR 1964J TOTAL 203,194 MEAN 555 MAX 4,750 MIN 62 CFSM .38 IN 5.18



LAKE OF THE WOODS BASIN 389

5-1335. Rainy River at Manitou Rapids, Minn. 

(International gaging station)

Location. Lat 48°38'04", long 93°54'47", in sec.36, T.160 N. , R.26 W. , on left bank at Manitou Rap- 
ids, 3j miles east of Manitou Post Office and 4 miles west of Indus.

Drainage area. 19,400 sq mi, approximately.

Records available. July 1928 to September 1965. Monthly discharge only for some periods, published 
  in WSP 1308.October 1911 to October 1924 (gage heights only) at site near Birchdale in files of 

Corps of Engineers. Published as "near Birchdale" 1932-34.

Gage. Water-stage recorder. Datum of gage is 1,062.48 ft above mean sea level, datum of 1929. 
Prior to Nov. 10, 1934, chain gage at site near Birchdale 7 miles downstream at different datum.

Average discharge.--37 years, 12,000 cfs.

Extremes. Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Maximum

Date

May 18, 1961 
May 26, 1962 
June 28, 1963 
June 26, 1964 
June 10, 1965

Discharge 
(cfs)

25,400 
55,000 
29,500 
47,600 
37,900

Gage height 
(feet)

10.65 
17.67 
11.88 
16.10 
13.92

Minimum

Date

Jan. 16, 1961 
Nov. 12, 1961 
Dec. 26, 1962 
Nov. 25, 1963 
Sept. 7, 1965

Discharge 
(cfs)

a 2,830 
5,880 

a 4,100 
4,130 
3,800

Gage height 
(feet)

3.15

2.00 
1.74

Minimum daily.

1928-65: Maximum discharge, 71,600 cfs May 12, 1950 (gage height, 21.04 ft); minimum daily, 
928 cfs Dec. 26, 1929.

Remarks. Records good except those for winter periods, which are fair. Diurnal fluctuation caused 
by powerplant at International Falls. Some regulation at low and medium flows by Rainy and Nama- 
kan Lakes.

Cooperation.--This station is maintained by the United States under agreement with Canada. 

Revisions (water years). WSP 1055: 1944.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

1 
2
3 
4
5 

b

8 
9 

10

11

13 
14
15

16
17
13
19

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

8,530

6,050
7,940 

8,530

6,030 
4,100

5,700

7,200 
7,280
6,590

4,780
4,460
6,280
7,740

8,350
8,330
5,790
4,160
5.860

7,460
7,920
7,940
7.760
5,960
4,420

209,230
6,749
8,530
4,100

.35

.40

5,030
5,480

7,160 
7,000

4,840 
4,210
4,290

5,720
6,100
5,670
5,760

4,580
5,840
6,700
6,300
4,720

4,720
4,260
4,450
5,960
6,800

_____

167,660
5,589
7.160
4,210

.29

.32

4,000
3.450

6,800 
6,700

6.300 
7,180
6,730

7,120
6,790
4,000
3,000

6,120
5,070
6,040
6,400
5,210

4,700
5,100
6,400
7,030
6,190
6,810

181,070
5,841
7,700
3,000

.30

.35

6,120
6,250

4,400 
5,500

6,110 
6,220
4,000

2,830
6,700
6,850
6,300

6,690
5,320
7,820
7,000
6,070

6,200
6,500
7,600
5.440
5,100
7,000

184,850
5,963
7,820
2.830

.31

.35

7*2°0

7,200
6,300

7,470 
7,460

6,740 
7,650
7,470

7,810
7,940
7,530
7,390

7,100
6,330
7,580
7,670
6,930

6,680
6,390
7,090
     
     
_____

202,150
7,220
7,940
6,300

.37

.39

6 500 
6 770
7 990

6,320 
7,320

7,280 
7,230
6,810

6,850
6,670
6,810
7,560

7,580
7,210
6,970
8,250
8,770

9,640
10,700
10.400
10,600
10.400
10,300

238,730
7,701

10,700
5,630

.40

.46

9,330 
8,930
8,510

8,100 
8,350

8,710 
8,530
8,490

9,360
9,940

10,600
11.400

14,700
18,800
20,600
19,100
20,700

20,900
20,600
19,800
18,700
17,700
_____

375,120
12,500
20,900
8,100

.64

.72

14,200 
14,600
14,400

15,500 
15,800

15,400 
16,200
18,500

21,200
24,300
25,300
24,300

20,700
19,300
18,100
16,900
16,100

16,800
16,700
16,200
15,700
14,200
12,800

531,000
17,130
25,300
12,800

.88
1.02

13,100

19,300 
20,500
20,600

19,400 
19,500

19,100 
19,200
19,000

18,900
18,100
13,200
10,600

10,400
9,660
8,950
8,790
8,060

6,140
7,000
7,940
8,770
8,950

______

439,760
14,660
20,600
6,140

.76

.84

8.35JO

5,060 
4,100
3,900

7,160 
4,740

7,920 
8,000
7,300

7,200
5,570
5,300
7,800

8,930
9,080
9,180
9,430
8,060

8,310
9,080
8,930
8,900
8,970
9,500

229,260
7,395
9,500
3,900

.38

.44

7,940 
8,080
8,660 
8,750
8,840

7,500 
8,490

8,000 
7,020
7,960

8,660
8,330
8,880
8,950

7,080
5,060
6,960
7,860
8,310

8,270
7,900
5,880
4,360
6,640
7,100

236,400
7,626
8,95-0
4,360

.39

.45

SEPT.

7,440 
8,120
5,810 
4,180
3,710

7,780 
7,680

8,730 
10,900
11,600

12,000
11,500
8,100
6,960

10,600
11,100
11,000
10,500
8,270

8,620
9,980

10,600
10,700
11,000
_____

258,850
8,628

12,000
3,710

.44

.50

CAL YR I960: TOTAL 3,276,920 MEAN 8,953 MAX 22.400 HIN 3,000 CFSM .46 IN 6.28



LAKE OF THE WOODS BASIN

5-1335. Rainy River at Manitou Rapids, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2
3 
4 
5

6
7 
8 
9 

10

11 
12 
13

15

16 
17 
18 
19 
20

21 
22

24

26

28 
29 
30 
31

MAX 
MIN 
CFSM 
IN.

10,700 
11,000

11,600 
11,400 
10,500

10,100 
10,900 
11,100

10,800

11,600 
12,000 
12.400 
12.200 
11.200

10,200 
3,320

10,700

10,400

10,200 
9.060 
8,930 
9,540

12,400 
3,330

10,000 
3,860

9,080 
9,320

3.490 
6.400 
7,000

7,500 
7,300 
7,900 
7,760 
7,880

9,020
d, 830

9,250

9,710

8,320

9,250

10,000 
6,400

9,000 
9,900

10,000 
9,300

8,600 
9,000 
9,500

10,400 
10,500 
10,000 
9,500 

10,300

10,600 
10.700

10.800

11.200

10.500

10,300 
10,900

11,400 
3,000

11,300 
11,000

9,700 
9,400

10,000 
10,200 
10,500

3.600 
8,300 
8,600 
3,400 
8,400

7,600 
7,500

8,700

3,500

7,900

3,000 
3,400

11,300 
7,500

3,800 
8,600

3,300 
9,000

9,100 
3,200 
9,000

10,200 
10,200 
10,000 
9,200 
9,600

10,400 
10,700

10,600

10,300

11,000

::::::

11,000 
7,900

11,300 
12,300

12,400 
12,400

12,500 
11,000 
11,300

12,400 
12,400 
12,500 
11,000 
11,100

11,000 
11,000

10,600

9,360

10,500

10,700 
10,700

12,500 
9,360

10,600 
9,430

12.000 
12.200

12,300 
12,100 
12,000

11,500 
11,100 
12,800 
14,300 
15,500

17,700 
18,900

19,200

18,700

19,800

24,500

24,500 
9,430

25.300 
25,300

IB, 200 
17,700

17,600 
17,900 
17,700

22,000 
26,300 
37,300 
46,500 
51,000

50,100 
46,900

50,700

54,300

43,900

43,600 
40,600

54,800 
17,500

39,900 
39,700

35,100 
34,700

33,200 
32.800 
32.000

27,000 
26,200 
26,400 
31,900 
34,600

35,800 
35,200

33,300

32,600

31,300

27,000

39,900 
26,200

26,200 
24,300

23,300 
35,700

51.600 
48,100 
43,600

34,500 
32,900 
31,600 
23,400 
26,900

25,000 
25,200

24,000

23,100

20,000

17,000 
16,900

51,600 
16,900

16,800 
16,700

26,500 
30,600

30,900 
30,100 
30,400

29,600 
23.300 
23.000 
27.300 
26.200

22,300 
20,400

19,900

9,100

3,200

3,700 
3,700

31.100 
16.500

19,600 
20,100

13,400 
12,900

20,100 
25,100 
27,100 
26,900

21,400 
20,200 
19,600 
17,000 
15,600

14,100 
13,100

11,700

12,600

12,300

12,500

27,100 
11,700 

.37

HAT YR 1962: TOTAL 6,400,200 MEAN 17,530 MAX 54,800 MIN 6,400 CFSM .90 IN 12.27

M Expressed in thousands.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

DAY

1
2
3
4 
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

27 
28

30

TOTAL
MEAN
MAX
WIN

IN.

OCT.

11,300
11,300
11,800
11,700

11,600
11,300
9,910

10,600
11,300

11,100
11,000
10,700
10,400
8,320

9,130
10,300
10,300
10,100
10,000

9.340
6,160
7,700
9,150
9,800

9,840 
9,450

7,820

310,110
10,000
11,800
6,010

.59

NOV.

9,960
10,100
9,730
9,150

7,760
9,110
9,340
9,130
9,030

6,900
4,830
5,620
7,980
9,410

9,540
9,730
9,040
5,320
7,200

9,360
9,200
7,160
8,200
8,460

7,160 
8,770

9,110

246,220
8,207

10,100
4,830

.47

DEC.

8,900
3.230
5,540

. 7,440

8,770
tt,790
8,710
3,060
6,750

5.200
8.500
8,600
8,600
3,500

8,350
4,800
6,900
8,290
8,350

8,200
3.100
6.400
4,600
4,200

6,600 
8,350

8,500

230,920
7,449
8,900
4,100

.44

JAN.

6,300
7,200
8,000
9,000

7,600
7,000
8,400
3,800
9,000

9,000
9,000
8,800
7,600
8,200

8,700
8,700
8,700
8,700
8,200

7,600
7,150
8,000
3,500
8,700

8,450 
7,000

3.400

255,200
8,232
9,000
6,800

.49

FEB.

8,500
B.850
8,800
7,950
8,100 

8.A50
8,550
3,700
8,750
8,650

7,500
8,050
8,600
8,600
8.600

8,300
8,000
5,500
6,500
8,000

8,400
8,600
8,600
8,500
7,800

8,700 
8,700

     

230,550
8,234
8,850
5,500

8,700
8,600
8,600
3,600
8,600 

9,200
9,500
9,600
9,500
9,300

9,000
9,500
9,600
9,600
9,600

9,700
9,700
9,500
9,400
9,500

9,400
9,400
9,500
9,400
7,600

7,300 
7,400

7,400

276,000
8,903
9,700
7,400

6,800
8,800

12.000
16,000
21,000 

20,600
18,300
12,500
13,600
13,400

12,900
12,300
11,900
9,890
7,640

7,560
10,000
11,400
11,400
10,800

10,300
7,700
3,330
9,940

10,000

10,200 
10,400

8,970

341,910
11,400
21,000
6. BOO

10,500
11,000
11,200
10,400
9,410 

7,120
3,100
8,770
9,150
9,430

9.040
8,950
6,840
8,360

10,000

10,400
10,900
11,100
10,400
7,880

9,410
10,200
10,200
10,200
9,820

6,880 
9,380

15,300

310,780
10,030
16,500
6,840

17,800
17,800
16,200
13,500
19,900 

19,900
13.800
17.800
16,300
13,700

15,600
21,400
24,200
25,000
24,800

23,900
21.800
21,300
22,200
23,200

27,400
29,100
28,800
23,200
27,900

29,100 
29,400

29,100

636,500
22,880
29,400
13,700

28,700
23.300
27,600
24,400
23,500 

22.600
22,300
21,600
20,300
16,600

14,800
15,900
19,000
20,200
19,600

19.800
19,700
19,400
19,200
19,400

19,300
18,100
18.600
18.500
18,300

18,100 
18,500

23,100

638,300
20,590
23,700
14,800 

1.06

25,100
24,900
24,500
23,900
22,600 

22,500
20,600
17,800
17,600
17,800

17,500
16.700
17.200
17,500
17,500

17,800
18.300
18,400
17,400
17,100

13,700
12,300
11,900
12,100
12,000

10,700 
11,800

12,300

524,300
16.910
25,100
10,200 

.87
1.01

12,000
10,400
9,660

11,000
11,600 

11.600
11,600
11,300
8,330
9,820

10,900
13,300
11,100
11,000
10,900

9,960
10,400
11,400
11,600
11,600

11,300
10,200
7,440
8,510

10,100

10,600 
10,500
9,800 
6.450

315,520
10,520
13,800
6,450 

.54

.60

CAL YR 1962: TOTAL 6,293,580 MEAN 17,240 MAX 54,800 MIN 4,100 CFSM .89 IN 12.06
HAT YR 1963: TOTAL 4,366,310 MEAN 11,960 MAX 29.400 MIN 4,100 CFSM .62 IN 8.37
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5-1335. Rainy River at Manitou Rapids, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
2 
3 
4 
5

6 
7 
8 
9 

10

11 
IZ 
13

15

16 
17 
18 
19 
20

21 
Z2 
23 
24

28 
29 
30

MAX 
MIN

IN.

7,640 
9,680 

10,400 
10.300 
9,960

9,480 
6,070 
7,460 
9.610 
9,910

9,870 
9,020 
7,740

6,450

8,930 
9,180 
9,290 
9,290

5,540 
7.4ZO 
9.3ZO 
9,540

6,600 
8,490

10.400 
5,010

.51

9,590 
9,410 
8,600 
6,000 
7,840

8,950 
9,130 
8.660 
8,380 
7,280

5,560 
7,280 
8,820

9,340

9.2ZO 
8,140 
4,860 
6,960

8,600 
8,750 
8,680 
7.8ZO

8,140 
6,400

9,590 
4,720

7,700 
5,500 
8,100 
8,300 
8,700

8,800 
9,000 
8,800 
5,850 
8,800

8,800 
8,800 
8,550

8.850

5,100 
8,500 
8,500 
8,500

8,500 
8,400 
7,600 
6,200

8,600

9,000 
5,100

8,350 
7,000 
3,400 
3,400 
8,400

7,400 
8,200 
8,800 
9,100 
9,000

8,650 
8,100 
7,200

8,600

8,700 
8,800 
9,000 
9,000

8,700 
8,900 
8,900 
8,900 
8,800

8,800

8,700

9,100 
7,000

8,800 
8,800 
7,700 
8,600 
8,600

8,600 
8,600 
8,600 
8,600 
7,400

7,900 
8,400 
8,700

8,700

8,600 
6,800 
7,800 
8.500

9,100 
8,800 
8,600 
6,600 
8,200

8,100

7,800

9,100 
6,600

8,000 
7,300 
7,600 
8,100 
8,300

8,400 
8,300 
8.300 
7.100 
6,900

7,600 
7,800 
7,900

8,000

5,500 
5,500 
7,400 
8, ZOO

8,000 
6,400 
5,500 
5.700 
6,300

7,200

6,400

8,400 
5, ZOO

7,800 
7,200 
7,100 
7,000 
6,500

4,940 
5,910 
6,430 
5,790 
5,770

6,340 
7,000 
6,490

11,600

13,200 
14,300 
5,400 
5,800

6,600 
7,100 
8,500 
9,300 
8,600

16,500

15,500

19,300 
4.940

17,300 
17,700 
16,700 
15,000 
17,600

21,700 
25,500 
28,600 
30,300 
29,700

27,300 
24,800 
23,500

19,400

17,800 
16.400 
14.800 
15,400

15,900 
15,900 
18,000 
18,600

20,500

21,100

30,300 
14.800

20.200 
17,800 
16,600 
16,300 
16,100

16,000 
16,100 
16,200 
24,900 
38,000

43,600 
43,800 
4Z.300

39,100

38,000 
36,900 
36.500 
37,100

38,700 
38,700 
39,700 
42,700

47,500

42,200

47,500 
16,000

38,200 
37,000 
36,000 
35,200 
34,400

33,900 
33,300 
33,000 
32,800 
33,100

33,600 
33,200 
32,400

31,500

31,000 
30,600 
30,400 
30,300

30,300 
30,100 
Z9.200 
27,500

24,000 
21,800

18.100

38. ZOO 
16,100

16,400 
17,100 
16,900 
17,200 
17,200

16,900 
17,100 
17,200 
17,100 
16,900

15,400 
15,000 
13,500

11,300

11,300 
11,300 
11,600 
12,500

13,000 
13,300 
13,500 
12,900

11,800

16,200

21.600 
11,300

.87

27,800 
32,700 
34,700 
34,100 
33,100

32,000 
31,100 
30,200 
29,900 
29,200

26,100 
20,900 
18,700

14,800

13,700 
13, ZOO 
13,000 
12.800

12,200 
11,600 
11,600 
12,100 
12,800

13,400 
14,400

16,900

34,700 
11,600

1.18

CAL YR 1963: TOTAL 4,330,900 MEAN 11,870 MAX 29,400 MIN 4,720 CFSM .61 IN 8.30

M Expressed In thousands.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1 
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

17

19 
20

21 
22

24

26 
27
28 
29 
30

TOTAL 
MEAN

MIN

IN.

MAT YR

OCT.

22,800 
24,900 
25,900 
26,000 
25,600

23,800 
22,600 
22,300 
22,100 
21,900

21,600 
21,200 
IB. 500 
16,500 
15,900

15,800

15,300 
15,400

15,500 
15,500

15.400

15,500 
15,000 
14.800 
15.000 
15,000

577,000 
18,610

14. BOO

1.11

NOV.

15,000 
15,000 
15,000 
15,100 
15,000

13,800 
13,600 
13,200 
13,300 
13,800

12,800 
12,000 
12,100 
12,200 
12,100

12,100

12,000 
11,100

11,000 
11,700

11.300

12,800 
13,200 
13,600 
13,400 
13,000

387,100 
12,900

11,000

13,000 
13,000 
12,900 
12,900 
12,800

12,900 
12,900 
13,000 
13,000 
13,109

13,100 
13,100 
13,000 
12,900 
12,800

12.7DO

12.700 
12.600

12,600 
12,600

12,600

12,300 
12,400 
12.500 
12,600 
12,600

395,600 
12,760

12,300

12,300 
12,400 
12,600 
12,700 
12,600

12,300 
12.000 
11,900 
12,000 
12.200

12,200 
12,300 
12,300 
12,400 
12,400

12,600

12,200 
10,800

10,500 
10,400

10,700

10,100 
10,000 
10,000 
10,100 
10,300

358,700 
11,570

10,000

10,300 
10,400 
10,200 
10,100 
9,900

10.000 
10,500 
10,700 
10,400 
10,100

10,000 
10,200 
10,4OO 
10,600 
10.600

10,500

10,400 
10,400

10,500 
10,600

10,600

10,400 
10,400 
10,400

290,300 
10,390

9,900

10,300 
10,200 
9,800 
9,700 
9,700

9,900 
10,200 
10,100 
9,300 
9,600

9,700 
10,100 
10,300 
10,400 
10,400

10,300

9,000 
9,900

10,800 
11,000

10,600

10,600 
10,700 
10,800 
10,800 
10,900

317,900 
10,250

9,000

11,000 
10,900 
10,300 
10,700 
10,700

10,800 
11.000 
11.300 
11,700 
12,100

12,200 
12,400 
12,700 
13,200 
14,200

19,200

24,500 
28,400

31,000 
33.800

28,500

25,200 
24,700 
25,500 
25,400 
25,100

564,000 
18,800

10,700

24,600 
24.300 
24,500 
24,400 
22,500

21,300 
21,200 
20,900 
20,400 
19,900

19,800 
19,900 
19,600 
18,900 
19,100

24,500

27,500 
26,600

27,500 
27,200

26,800

32,400 
33,700 
33,900 
33,500 
32,900

786,300 
25,360

13,900

32,100 
31,500 
31,700 
32,400 
34,000

34,800 
35,600 
36,700 
37,800 
37,500

36,400 
35,200 
34,000 
33,000 
32,300

30,800

26,200 
25,200

24,600 
24,400

24,300

23,900 
23,600 
23,300 
20,600 
19,500

890,500 
29,680

19,500

1.71

19,100 
19,200 
19,100 
18,600 
18,400

18,600 
18,700 
18,600 
18,300 
18,200

18,000 
17,600 
17,800 
18,000 
17,900

15,100

14,200 
14,800

15,100 
15,000

14,600

13,700 
12,700 
12,200 
11,900 
11,800

498,800 
16,090

11,700

.96

11,500 
10,700 
11,300 
11,700 
11,700-

11,700 
11,800 
12,500 
12,400 
12,600

12,300 
12,000 
11.700 
11,500 
10,900

9,870

10,900 
11,100

11,100 
10,400

7,780

10,600 
11.000 
10.800 
10,000 
6,000

329,940 
10,640

6,000

.63

9,660 
10,200 
10,100 
10,100 
9.410

5,520 
4.1ZO 
7,480 
9,320 
9,800

9,730 
8,970 
5,720 
8,750 

11,000

12.100

14.000 
13,400

13,800 
14,200

15,800

16,600 
16,500 
15,700 
15,300 
15,900

349,280 
11,640

4,120

.67
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5-1342. Rapid River near Baudette, Minn.

Location. Lat 48°32'10", long 94°33'45", In NE£ sec.l, T.158 N., R.31 W. , on left bank 20 ft
(revised) upstream from bridge on State Highway 72, 1.2 miles downstream from North Branch Rapid 
River, and 12 miles south of Baudette.

Drainage area. 543 sq ml.

Records available. October 1956 to September 1965.

Gage. Water-stage recorder. Datum of gage Is 1,093.92 ft above mean sea level, datum of 1929 (State 
Highway Department bench mark).

Average discharge. 9 years, 297 cfs.

Extremes.--Maximum and minimum discharges for the water years 1961-65 are contained In the following

year

1961 
1962 
1963 
1964 
1965

Date

Apr. 21 1961 
May 24 1962 
June 5 1963 
May 9 1964 
Apr. 16 1965

Maximum

Discharge 
(of a)

1 340 
5 160 
1 740 
3 48O 
4 450

Gage height 
(feet)

a 7.44 
17.13 
8.49 

13.15 
d 14.90

Date

Aug. 13, 1961 
Feb. 10-24, 1962 

(c) 
Feb. 22-28, 1964 
Jan. 3O to Feb. 3

Minimum

Discharge 
(cfs)

0.10 
b 6.0 
b 3.4 
b 4.1 
b 2.5

Gage height 
(feet)

1.1£

year, 7.82 ft Mar. 27, 1961, backwater from ice.a Maximum gage height fo
b Minimum daily.
c Feb. 8-12, Feb. 27 to Mar. 3, 1963.
d Maximum gage height for year, 16.12 ft Apr. 15, 1965, backwater from ice.

1956-65: Maximum discharge, 5,160 cfs May 24, 1962 (gage height, 17.13 ft); minimum, 0.10 cfs 
Aug. 13, 1961 (gage height, 1.18 ft).

Flood of May 11, 1950, reached a stage of 21.1 ft, from Information by local residents and 
State Highway Department (discharge, about 7,000 cfs, revised).

Remarks. Records good except for periods of shifting control, no gage-height record, and those for 
winter periods, which are fair. Records of chemical analyses for the water years 1962-63 are pub 
lished In reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, rJATER YEAR OCTOBhR 1960 TO SEPTEMBER 1961

1
2
3
4 
5

6
7
8
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

TO AL
ME N

MI 
CF M
IN.

86
82
77
72 
66

63
57
53
52
48

44
46
49
56
58

60
60
54
52
49

46
45
45
45
45

45
45
46
48
55
78

55.7 
86
44 
.10

112
154
170
177

174
168
158
148
141

141
142
143
145
149

150
150
149
118
106

106
88
82
76
70

64
61
60
59
58

     

123 
178
58

58
61
65
72 
78

87
92
90
87
84

82
80
78
77
75

74
71
63
66
64

61
59
56
54
51

49
47
46
44
43
42

66.5 
92
42

41
40
39
38 
37

36
35
35
34
33

33
32
31
30
29

28
26
24
22
20

18
16
15
13
12

11
10
9.5
9.0
8.5
8.0

24.9

8.0

.7

.4

.2

.2

.1 

.1

.0

.0

.0

.1

.2

.2

.3

.4

.4

.5

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4
     
     
     

7.31

7.0

.4

.3

.3

.3

.2

.2

.2

.2

.2

.2

.3

.3

.3

.5

.6

.8
8.3
8.8
9.5

12
20
40

100
200

500
1,180
1,130
1,050

940
800

198

7.2

640
540
450
400

320
290
270
270
270

250
225
205
190
170

155
202
261
622

1,060

1,310
1,290
1,140
987
876

803
745
692
654
595

     

541

155

544
495
454
419

387
495
565
579
554

546
490
476
479
460

436
400
360
328
304

287
266
248
226
206

182
163
148
130
122
108

363

108

102
1 1
1 9

5

3
3
8
8
9

0
3
8
6
0

8
6
2
0
9.2

8.3
7.2
6.5
6.5
6.5

5.1
4.5
3.8
3.3
3.1

_____

35.3

3.1

.07

.1

.7

.7

.7

.5

.4

.0

.7

.6

.6

.6

.4

.7

.2

.0

.7

.1

.3

.4

.8

.7

.1

.5

.5

.7

.8

.5

.7

.3

.5

.2

3.12 
5.8
1.4

.007

4.1
3.5
2.5
2.2 
1.7

1.0
1.0
1.2
2.4
2.0

1.6
.60
.50
.60
.60

.50

.80
1.8
1.4
1.0

.90
1.1
.90
.80
.50

.30

.20

.20

.20

.20

.20

1.18 
4.1
.20

.002

.30
1.1
.80
.40 
.30

.20

.30
2.0
2.0
2.7

5.8
5.8

16
24
34

38
42
45
35
32

36
58
88
42
41

36
83
81
85
73
     

30.4 
88

.20

.06



LAKE OF THE WOODS BASIN

5-1342. Rapid River near Baudette, Mlnn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WftTER YEAR OCTOBER 1961 TO SEPTEMBER 1962

1
2 
3
4 
5

6 
7

9 
10

12
13
14 
15

16 
17
18 
19 
20

22 
23 
24
25

27 
28

30

MEAN 
MAX
MIN 
CFSM

88 
83 
77
74 
74

72 
67

63
58

73 
83

102

95 
91
87 
80 
74

68 
63 
60
60

60 
60

57

72.3 
102

.13

54 
0 
6
5 
3

1
0

9 
9

9 
8

7

7 
6
3 
2 

31

28 
27 
25

23 
22

21

34.7 
54

.06

21 
21 
21
22 
22

21 
20

18 
17

16 
15
14 
14

13 
13
12 
12 
11

11 
11 
10

9.6

9.0

14.5 
22

.03

9.0 
9.1 
9.1
9.2
9.0

8.8 
3.6

8.2 
8.1

7.7 
7.6
7.4 
7.3

7.2 
7.1
7.1 
7.0 
7.0

6.9 
6.8 
6.8

6.6

6.5

7.55 
9.2

.01

6.5 
6.4 
6.4
6.4 
6.2

6.1 
6.1

6.1 
6.0

6.0 
6.0
6.0 
6.0

6.0 
6.0
6.0 
6.0 
6.0

6.0 
6.0 
6.0

6.1

______

6.10 
6.5

.01

6.1 
6.1 
6.1
6.1 
6.1

6.1 
6.1

6.1 
6.2

6.2 
6.2
6.2 
6.3

6.4 
6.6
6.7 
6.9 
7.1

7.4 
7.6

8.8

10

7.09

.01

11 
11

13 
14

16

245 
205

160

990

1,230 
1,140 
1,100

938

.88

794 
747

616

827 
830

1,300

2,980

2,800

3,860

5* 090

3.72

2,380 
2.220

1,610

1,900 
1,700

1,240

,300

,210

712 
616

2.58

513 
474

893

1,000

576

457

,160

,180 
,050

1.72

715 
645

1,080

2,130

1,490

857

800

842 
752

2.46

SEPT.

536 
485

474 

484

1,810

1,830

1,070 

809

584

497 

444

384 
357

318

788

1.45

10 IN 14.89

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

2 
3 
4
5 

6

8

10

12 
13 
14 
15

17 
18 
19 
20

21

23

25

27 
28
29 
30

MEAN 
MAX 
MIN 
CFSM 
IN.

284 

257
245 

240

233

264

252 
240 
235 
235

222 
217 
204 
204

190

217

202

188 
188
188 
184

226

178
.42 
.48

172 

159
137 

160

190

188

204 
222 
235 
242

213 
204 
222 
217

206

162

185

190 
196
226 
252

137 
.36 
.40

282
213

146

155

112

85 
74 
67 
64

60 
59 
58 
55

52

43

37

32 
30
28 
27

26 
.18 
.21

23
23 

23

22

21

18 
16 
15 
14

12 
11 
10 
9.6

9.1

8.3

7.6

7.0 
6.7
6.5 
6.3

6.2
.03 
.03

5.5 
5.2
5.0 

4.9

4.6

4.3

4.1 
4.1 
4.0 
4.0

3.9 
3.8 
3.7 
3.7

3.7

3.6

3.5

3.4 
3.4

     

3.4
.008 
.008

3.4 
3.5
3.5 

3.5

3.4

3.4

3.4 
3.5 
3.6 
3.6

3.7 
3.7 
3.7 
3.8

3.8

4.0

5.0

15 
35
80 

220

3.4 
.05 
.06

1,010

1,080

872 
785 
706 
648

1,200 
1,140 
1,040 

959

686

584

547

590

530 
1.50 
1.68

344

382

395 
449 
587 
576

779 
848 
896 
887

818

677

590

539

336 
1.07 
1.23

JUNE

1,180

1,160

1,090 
971 
878 
776

604 
567 
905 

1,030

584

527

1,110

718

488 
1.84
2.05

170

125

1,060 
1,290 
1,110 

923

602 
499 
441 
480

305

213

172

1ST

125 
.76
.88

141 

108

62

51

38 
40 
40 
38

53
55 
52 
44

30

28

25

33

55.3

25 
.10 
.12

30
28 
24 
21
20 

19

16

15

10 
9.7 
8.6 
8.3

8.3 
22 
29 
33

22

20

19

19

18.8

8.0 
.03 
.04

CFSM .53 IN 7.19



394 LAKE OP THE WOODS BASIN

5-1342. Rapid River near Baudette, Minn.--Continued

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

2 
3

5 

6

8 
9

11 
12

14 
15

17 
18

20 

21
22 
23 
24

26
27 
28 
29

31

MAX 
MIN 
CFSM 
IN.

17 
.16

14 

13

15 
11

10 
10

19 
16

12
10 
8.9

8.3 

8.9
10 
12 
14

11
10 
10 
10

9.2

19
8.3 
.02 
.03

10 

10

0
z

4 
5

6 
4

4 
4

4 

13
11 
10 
9.0

9.0
9.0 
8.0 
7.0

_____

16 
6.0 
.02 
.02

7.0 

7.0

6.0 
6.0

5.5

5.0

5.0 
5.0

5.0 

5.0
5.0 
5.5 
5.5

5.0
5.0 
4.5 
4.5

5.0

7.0 
4.5 
.01 
.01

5*0

5.0 

5.0

4.5 
4.5

4.5

4.5

4.5 
4.5

4.5 

5.0
5.0 
5.0 
4.5

4.5
4.3 
4.3 
4.3

4.2

5.0 
4.2 
.009 
.01

4.3 

4.5

4.5
4.5

4.3

4.3

4.2 
4.2

4.2 

4.2
4.1 
4.1 
4.1

4.1
4.1 
4.1 
4.2

_____

4.5 
4.1 
.008 
.008

4*5

4.3 

4.3

4.3 
4.2

4.2

5.0 

6.0
6.0 
5.5

5.0 

5.0
5.5 
5.5
6.0

5.5
5.5 
5.5 
5.0

5.0

6.0 
4.2 
.009 
.01

18 

25

38 
48

100

1,000

,650 
,280

872

,690 
,530

,220
,130 
.140 
,320

     

1,690 
5.0 

1.32 
1.47

1,310

1,760 

2,630

3,360 
3,370

1,400

1,150 
1,100

1,110

93i 
869

619

392

3,370 
392 
2.72 
3.13

JUNE

174

165 

180

247 
1,490

2,820

1.810

2,050

2,200 
2,130

1,420

3,000 
Ii5 

2.97 
3.32

JULY 

869

648

457 

395

274 
307

352

186

186

152 
139

91

100

869 
91 
.50 
.58

AUG. 

87

153

274 

198

98 
80

65

40

78 

91

103 
108

180

180

274 
38 
.21 
.24

SEPT. 

210

240

265 

270

275
280

305

190

180 

180

365 
782

1,880

1,980 
180 

1.00 
1.11

Note. Shifting-control method used Oct. 1 to Nov. 16, May 28 to Sept. 30. No gage-height record Aug. 
Sept. 21.

DISCHARGE. IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1964 TO SEPTEMBER 1965

DAY

1 
2 
3 
4 
5

6
7 
8 
9 

10

11

14 
15

16 
17
18 

20

21
22

25

27
28

30 
31

MAX 
MIN 
CFSM 
IN.

OCT.

1.850 
1,940

1,670 
1,510 
1,390 
1,340 
1.320

1,020 
953

887 
824

660

616 
573

480

457

368 
328

328 
1.86 
2.15

NOV.

294 
272

211
200 
188 
176 
165

323 
346

328

160 

120

108

100

88

88 
.36
.40

DEC.

85
80

8 
8 
6 
6 
6

60 
56

41

32

31

26 
24

.09 

.11

JAN.

23 
22

16 
14 
13 
11 
10

6.8 
6.2

4.6

3.1

2.8

2.5
2.5

.02 

.02

FEB.

2.5 
2.5 
2.5

2.6

2.7 
2.7 
2.8 
2.8

3.0 
3.1

3.3

3.3

3.5

84.1

.006 

.006

MAR.

.8 

.0 

.1

.3

.8 

.4 

.8 

.2

.6 

.6

6.2

6.3

6.6

7.0 
7.1

185.4

.01 

.01

APR.

7.3 
7.8 

10

26

80

2,500 
3,150

2,850

1,480

1,280

2.60 
2.90

MAY

1,150 

1,270

1,500

1,290

1.380

1.350

1,220

1,160 
1,080

974

2.44 
2.81

JUNE

968 

1,450

1,670

2,340

845

446 
438

336

328 
289

1.82 
2.03

JULY

430 

555
550 

344

238

1,220

818 
634

561 
488

286

224
196

150

.93
1.07

AUG.

143 

125

114

106

82

46 

42

42 
44 
43

37
30

31

73
170

235

.18 

.21

SEPT.

215 

170

137

198

153

209 

747 

1,000

1,190 
1,150 
1,030

914 
893

1,430

1,420 
1,330

1.29 
1.43

HAT YR 1965: TOTAL 192.023.6 MEAN 526 MAX 3,880 MIN 2.5 CFSM .97 IH 13.15

Note. Shifting-control method used Oct. 1 to Nov. 18.



LAKE OF THE WOODS BASIN

5-1395. Warroad River near Warroad, Minn.

Location. Lat 48°52'00", long 95 021'20", In SE^NE^ sec.12, T.162 N., R.37 W., on upstream handrail 
  of bridge near center of span, half a mile upstream from Bulldog Run and 2j miles south of War- 

road.

Drainage area. 110 sq ml, approximately.

Records available. March 1946 to September 1965. Monthly discharge only for some periods, pub- 
11shed In WSP 1308.

Gage.--Chain gage read once dally. Datum of gage Is 1,070.74 ft above mean sea level, datum of 1929 
(levels by Stanley Johnson, consulting engineer and Instructor at University of North Dakota).

Average discharge. 19 years, 38.2 cfs.

Extremes.  Maximum and minimum discharges for the water years 1961-65 are contained in the following

year

1961 
1962 
1963 
1964 
1965

Date

Apr. 22 1961 
Aug. 7 1962 
Apr. 10 1963 
Sept. 28 1964 
Apr. 15 1965

Maximum

Discharge 
(efs)

93 
1,46O 

507 
851 

1,780

Gage height 
(feet)

a 4.58 
b 9.61 
d 7.58 

8.26 
9.95

Date

Long periods 
Mar. 15-24, 1962 
Sept. 11, 1963 
Oct. 3, 4, 1963 
Aug. 27, 28, 1965

Minimum

Discharge 
(efs)

0 
o 1.8 
o .10 
o .30 

.20

Gage height 
(feet)

1.69

7.74 ft Apr. 5, 1963 (from floodmark), backwater from ice.

a Backwater from ice.
b Prom floodmarks.
c Minimum daily.
d Maximum gage height foi

1946-65: Maximum discharge, 1,780 cfs Apr. 15, 1965 (gage height, 9.95 ft); no flow Mar. 28, 
1947, Aug. 20-29, 1953, Sept. 11-16, 19-22, 1960, June 25 to Sept. 2, 1961.

Remarks.--Records good except those for periods of shifting-control and those for winter periods, 
which are fair. Records of chemical analyses for the water year 1963 are published in reports of 
the Geological Survey.

Revisions (water years). WSP 1308: 1949(M). WSP 1508: 1947(M).

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1960 TO SEPTEMBER 1961

DAY

1
Z
3 
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

MAX
MIN
CFSM
IN.

OCT.

.30

.40

.30

.60

.70

.70

.80

.90
1.0

1.0
1.4
1.3
1.2
1.8

1.7
1.5
1.2
1.2
1.0

1.1
1.5
2.0
2.1
1.9

2.0
1.7
1.3
1.4
1.5
2.8

38.90

2.8
.30
.01
.01

NOV.

2.1
2.2
2.1

.9

.8

.8

.4

.4

.4

.4

.6

.6

.8

.8

.8

.8

.8

.8

.8

.8

.0

.0

.0

.0

.0

.8

.8

.6

.6
____

53.9

2.2
1.4
.02
.02

DEC.

.5

.5

.5

.4

.4

.4

.2

.2

.2

.2

.2

.2

.3

.3

.3

.2

.2

.0

.0

1.0
.90
.90
.90
.90

.90

.90

.90

.90

.90

.90

35.70

1.5
.90
.01
.01

JAN.

.90

.90

.90

.90

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.90

.90

.90

.90

.90

.90

.90

.80

.70

.70

.70

28.70

1.0
.70

.008
.01

FEB.

.70

.60

.60

.60

. 0

. 0

. 0

. 0
. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.50

.50

.50

.50

.50
     
     
_____

15.50

.70

.50
.005
.005

MAR.

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.50

.60

.60
1.5

3.0
10
14
30
35

35
35
25
30
25
22

275.20

35
.50
.08
.09

APR.

20
18
16

14

13
13
14
16
14

13
12
12
12
12

13
13
14
20
40

70
90
80
70
65

60
63
66
65

,-62
______

1,004

90
12

.30

.34

IN 0

MAY

57
51
46

37

38
40
42
1
8

5
1
9
5
4

24
22
20
17
16

16
14
12
11
9.4

9.2
6.4
6.0
5.5
5.3
5.0

774. 8

57
5.0
.23
.26

JUNE

7.8
8.
8.

'.

,
.<
,
.(
 

B
. j

.
 

I,
. 0
. 0
. 0
. 0

. 0

. 0

. 0

. 0
0

0
0
0
0
0

   

68.10

8.6
0

.02

.02

JULY

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0 
0
0
0
0
0 

1.56
.32

AUG.

0
0
0 
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0
0

SEPT.

0
0
.10 
.90
.50

.10

.10

.20

.2

.9

.1

.2

.9

.5

.1

.3

.2

.6

.6

.2

.3

.8
1
1

.9

.4

.4

.5

.9

.6
     

12 .50
.15 
12
0

.04

.04



LAKE OF THE WOODS BASIN

5-1395. Warroad River near Warroad, Mlnn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1961 TO SEPTEMBER 1962

2
3

5

7 
8 
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4

6
7
8
9
0
1

ME N
MA
MIN
CFSM
IN.

5.0
4.2

4.8

5.0 
4.8 
5.2
5.9

7.6
8.4
9.7
9.0
8.4

7.6
8.0
7.6
7.8
7.0

6.2
5.5
5.3
5.5

5.3
4.8
4.3
4.2
4.3

6.02
9.7
4.2
.05
.06

5.0
5.3

7.0

8.2 
7.8 
7.4
6.2

7.0
7.4
7.8
9.2
8.6

7.0
3.0
8.0
7.5
7.0

6.0
5.5
5.5
5.0

5.0
4.0
3.5
3.3
3.4

6.29
9.2
3.3
.06
.06

3.2
3.1

3-4

3.2 
3.2 
3.2
3.2

3.0
3.0
3.0
3.0
3.0

2.8
2.8
2.8
2.8
2.8

2.
2.
i.
2.

2.
2.
2.
2.
2.

2.8
3.
2.
.0
.0

2.0
2.0

2.0

2.0 
2.0 
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0

2.0
2.1
2.1
2.1
2.1

2.02
2.2
2.0
.02
.02

2.
2.

2.

2. 
2. 
Z.
2.

2.
2.
2.
2.
2.

2.
2.
2.
2.
2.

2.
2.
2.
2.

2.
2.
2.

     
_____

2.10
2.1
2.1
.02
.02

MAR.

2.0
2.0

2.0

1.9 
1.9 
1.9
1.9

1.9
1.9
1.9
1.9
1.8

1.8
1.8
1.8
1.3
1.8

1.8
1.8
1.8
1.8

1.9
1.9
2.0
3.0
4.0

2.06
4.0
1.8
.02
.02

5.0
5.5

7.5

50 
80 
95
70

60
50
45
45
50

50
60
60
00
20

28
57
52
97

28
93
65
56
30

125
357
4.0
1.13
1.26

108
91

71 

59

43 
55
79

91
96
90
95
120

134
178
225
265
293

340
328
357
536

480
397
344
281
245

209
592
43

1.90
2.19

JUNE

231
224

146 

128

166
270
550

855
840
684
514
410

328
389
397
332
228

 170

141
141
160

117
91
72
59
53

279
855
53

2.54
2.83

68 IN

JULY

42
37

35 

32

35
36
34

29
23
19
15
14

12
11
1L
8.4
8.6

13
24
24
36

40
32
27
26
22

26.8
55

8.4
.24
.28

9.20

AUG.

39
27

58 

375

885 
604
437

325
246
209
164
124

110
69
59
52
41

36
29
28
41

56
38
30
24
39

179
1,270

15
1.63
1.88

StPT.

22
21

46 

35

29 
51

101

138
152
144
122
97

76
68
70
63
47

37
32
28
26

22
22
22
21
18

53.
15
1

.4<

.5

Note. Shifting-control method used Oct. 1 to Nov. 15, June 20 to Sept. 30.

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1962 TO SEPTEMBER 1963

1
2
3
4
5

6
7
8
9

10

12 
13

15

17 
18
19
20

21
22
23
24
25

26

28
29
30

MEAN
MAX
MIN 
CFSM
IN.

8
6
5
7
5

4
5
4
3
3

3 
2

3

2
2
2
2

1
2
0
1
3

2

2
2
1

12 9
8
0 

. 2

11
11
11
11
9.9

9.5
9.9

11
13
13

14 
13

11

11 
11
11
12

12
13
14
14
14

14

20
28
40

13.8
40

9.5 
.13

0
; a
8
4
2

8
6
5
8
2

0 
8.0

7.5

6.5
5.0
4.8
4.8

4.0
3.6
3.6
3.0
2.5

2.5

2.0
1.8
1.6

12.6
40
1.4 
.11

.
f

 

.
f
f

.80 

.80

.80

.80 

.80

.80

.80

.80

.80

.80

.60

.60

.60

.60

.80

.80

.98
1.6
.60 
.009

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80 

.80

.80

.90 

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90
     
_____

.85

.90

.80 
.008

.90

.90

.90

.90

.90

.90

.90

.90

.0

.2

.2

.4

.4

.4 

.2

.5

.5

.0
; .0
.0

2
2

6

9
8
7
?

17.8
100
.90

65
70
75

130
350

323
380
494
497
487

305 
254

165

148 
168
164
142

124
107
87
79
73

70

58
60
63

191
497
58

57
53
48
42
36

32
31
31
30
29

33 
42

80

81 
105
116
135

143
143
139
124
107

90

73
69
58

71.8
143
29

121
148
202
281
270

21
1511':

9
10

46 
50

27

97 
80
78
95

89
77
67
67

101

187

280
163
122

142
281
67

92
65
48
33
28

23
19
16
13
12

11 
12

13

13 
15
18
20

18
17
16
17
16

13

12
12
14

20.9
92
11

5
8
6
4:
2

2
1
1
1
1

.5 

.4

.7

.7 

.4

.7

.5

.3
: .1
-B
.7
.4

.8

.0

.2

.3

14.2
81

1.2

.3

.4

.5

.8

.5

.0

.1

.2

.4

.30

.30 

.50

.50

.50 

.50

.40

.40

.40

.50

.50

.50

.50

.50

.60

.50

.50

.73
1.8
.10

Note. Shifting-control method used Oct. 1 to Nov. 13, July 6 to Sept. 30.
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5-1395. War-road River near Warroad, Minn. Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1964

1
i
3
4
5

6
7

9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

MAX 
MIN
CFSM
IN.

.40

.40

.30

.30

.50

.70

.60

1.1
1.0

1.0
1.3
1.7
2.0
1.9

2.1
2.2
2.6
2.5
2.1

2.2
2.0
1.7
.90
.80

.90
1.0
1.2
2.8

15

15
.30
.02
.02

4.8
4.2
2.7
1.9
1.8

1.9
1.3

1.2
1.2

1.2
1.3
1.2
1.4
2.0

1.8
1.8
1.7
1.6
1.7

1.8
2.3
2.4
2.0
2.1

1.3
1.8
1.8
1.8
1.8

4.8 
1.2
.02
.02

1.8
1.8
1.8
1.8
2.0

2.2
2.2

2.0
2.0

1.8
1.8
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

.7

.7

.7

.7

.6

.6

.6

.6

.6

.6

2.2 
1.6
.02
.02

JAN.

1.6
1.6
1.5
1.5
1.5

1.5
1.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.3

.3

.3

1.3
1.3
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2

1.6 
1.2
.01
.01

.0

.0

.0

.0

.0

.0

.0

.0

.0

.30

.80

.80

.80

.80

.80

.80

.80

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60
      

1.0 
.60

.007

.008

.60

.60

.60

.60

.60

.60

.60

.70

.70

.70

.70

.70

.70
-70

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80 

.60
.007
.008

1.0
1.0
1.0
1.2
1.5

2.0
2.2

2.0
7.0

45
50
65

100
180

225
264
338
310
259

227
205
210
216
189

163
132
134
138
153

1.0
1.10
1.23

186
170
158
160
165

202
214

212
176

156
134
110
93
86

83
75
83
97

124

138
108
87
75
63

51
42
38
36
32

26
1.06
1.22

JUNE

23
20
17
14
14

14
15

60
132

214
323
361
416
366

310
252
225
199
271

390
397
359
318
298

280
238
164
107
75

14
1.79
1.99

JULY

59
47
39
32
27

24
21

23
24

20
16
16
14
11

13
18
26
21
19

21
23
24
32
25

17
14
12
10
9.0

8.6
.20
.23

AUG.

9.2
16
92

165
194

99
47

27
20

19
18
17
23
16

15
13
11
10
9.7

7.4
8.6
9.4

11
16

15
11
12
13
17

7.4
.29
.34

SEPT.

34
42
66
81
66

58
54

36
44

66
63
58
42
39

33
33
35
30
28

27
26
39

116
159

279
436
775
713
701

26
1.28
1.43

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1964 TU SEPTEMBER 1965

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29

MEAN 
MAX
MIN

IN.

652
430
400
364
336

301
274
214
197
177

143
124
108
95
84

73
68
59
51
46

44
42
38
36
38

35
33
31
29

149 
652
29

1.56

72
103
134
133
117

110
98
82
77
76

71
100
117
103
89

70
54
42
34
27

24
22
19
17
15

14
12
11
10

134
9.2

.63

9.0
8.8
8.6
8.4
8.3

8.1
8.0
8.0
7.9
7.9

.8

.6

.4

.3

.2

.1

.0

.0

.8

.7

.7

.6

.6
i.5
.5

.4

.4
>.4
.4

9.0
6.3

.08

6.3
6.3
6.2
6.2
6.2

6.0
5.8
5.6
5.4
5.3

5.1
5.0
4.8
4.7
4.6

4.5
4.4
4.4
4.4
4.4

4.5
4.6
4.6
4.6
4.5

4.5
4.4
4.3
4.2

6.3
4.2

.05

4.1
4.1
4.0
4.0
4.0

4.0
4.0
4..0
4.0
4.0

4.1
4.2
4.2
4.3
4.4

4.5
4.6
4.6
4.6
4.6

4.5
4.5
4.4
4.4
4.3

4.3
4.3
4.4

     

4.6
4.0

.04

MAR.

4.4
4.5
4.6
4.6
4.6

4.7
4.7
.7
.8
.8

.8

.8

.8

.8

.8

4.6
4.4
4.2
4.0
3.9

3.7
3.6
3.5
3.5
3.5

3.5
3.5
3.6
3.7

4.8
3.5

.04

4.3
4.7
5.2
5.8
6.3

6.7
7.5
9.5

20
55

140
400
759
868

1,530

1,290
1,010

862
701
540

461
400
362
323
288

262
217
184
159

1,530
4.3

3. 73

IN .20

131
122
118
122
133

155
245
248
215
212

219
246
221
196
175

174
176
175
172
167

163
153
140
129
121

119
112
109
107

248
101

1.69

CFSM .

95
96

106
148
171

174
188
224
255
245

214
171
136
108
79

58
56
55
50
46

36
34
33
32
30

26
29
63
52

255
26

1.03

69 IN

41
54
55
59
49

42
30
24
21
20

20
19
30
41
36

26
21
19
18
19

18
16
15
14
12

9.4
9.0
8.8
8.4

59
7.2

.26

9.33

8.2
9.0
8.0
7.2
6.2

5.5
6.2
9.0

17
13

9.0
7.4
5.0
4.3
3.5

2.7
2.5
2.6
2.2
1.6

1.4
1.3
l.O
.90
.80

.60

.20

.20
1.1

17
.20

.05

1.7
1.5
1.3
1.4
1.5

2.1
2.6
3.1
3.3
4.0

3.2
3.6
3.3
4.5
7.0

12
18
22
26
24

20
16
21
36
39

52
48
46
44

52
1.3

.17



398 REVISIONS AND CORRECTIONS TO RECORDS FOR STATIONS DISCONTINUED
PRIOR TO OCTOBER 1, 1960

5-1055. Roseau River near Roseau, Minn. 

Revisions (water years). WSP 925 and 1308: 1941 (Maximum elevation, 1,036.89 ft Apr. 9, 1941).



DISCHARGE AT PARTIAL-RECORD STATIONS 399

As the number of streams on which streamflow Information Is likely to be desired far exceeds the 
number of stream-gaging stations feasible to operate at one time, the Geological Survey collects 
limited streamflow data at sites other than stream-gaging stations. When limited streamflow data are 
collected on a systematic basis over a period of years for use in hydrologic analyses, the site at 
which the data are collected is called a partial-record station. Data collected at these partial- 
record stations are usable in low-flow or flood-flow analyses, depending on the type of data col 
lected.

Records collected at partial-record stations are ordinarily presented in two tables. The first is 
a table of discharge measurements at low-flow partial-record stations, and the second is a table of 
annual maximum stage and discharge at crest-stage stations; however, no records at low-flow partial- 
record stations are available for the water years 1961-55.

CREST-STAGE PARTIAL-RECORD STATIONS

The following table contains annual maximum discharges for crest-stage stations. A crest-stage 
gage is a device which will register the peak stage occurring between inspections of the gage. A 
stage-discharge relation for each gage is developed from discharge measurements made by indirect 
measurements of peak flow or by current meter. The date of the maximum discharge is not always cer 
tain but is usually determined by comparison with nearby continuous-record stations, weather records, 
or local inquiry.' Only the maximum discharge for each water year is given. Information on some 
lower floods may have been obtained but is nqt published herein. The years given in the period of 
record represent water years for which the annual maximum has been determined.

Annual maximum discharge at crest-stage partial-record stations during water years 1961-65

Station 
Ho, Station name Location

Drainage 
area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Oage 

height 
(feet)

Discharge 
(eft)

Red River of the North basin

5-0476

5-0477

5 0492

5-0518

5-0519

5-0560.2

5-0560.4

5-0560.6

5-0560.8

5-0569

5-0569.5

West Branch Mustlnka
River near Grace-
ville, Minn.

West Branch Mustinka

near Graceville,
Minn.

near Wheaton, Minn.

Silver Lake tributary
near Lidgerwood,
N. Dak.

Wild Rice River trib
utary near Mantador,
N. Dak.

Mauvais Coulee tribu
tary near Bisbee,
N. Dak.

Mauvais Coulee tribu
tary No. 2 near
Cando, N. Dak.

Mauvais Coulee trib
utary No. 3 near
Cando, N. Dak.

Mauvais Coulee trib
utary No. 4 near
Bisbee, N. Dak.

Sheyenne River tribu
tary near Coopers-
town, N. Dak.

utary No. 2 near 
Cooperstown,
H. Dak.

NWiNW-i sec. 22, T.125 N. , R.46
VI. , at culverts on county
highway, 4.1 miles north of
Graceville.

NEiNWi sec. 28, T.125 N. , R.45
W. , at culvert on county 
highway, 0.6 mile northeast
of Oraceville.

and 25, T.127 N., R.47 W. ,
at culvert on County High
way 67, 1.4 miles upstream
from mouth and 2.0 miles
southwest of Wheaton.

At west line of sec. 15, T.130
N. , R.52 W. , at culvert on
county highway Just off
State Highway 11, 2 miles
west of Lidgerwood.

On east line of sec. 9, T.131
N. , R.51 W., at bridge on
county highway, 4^ miles
west of Mantador.

SEjSEj- see. 11, T.158 N. , R.68
W., at bridge on county
highway, 7j miles south of
Bisbee.

SWj-SWi sec. 23, T.158 N. , R.68
W. , at culvert on State
Highway 17, 9 miles west of
Cando.

HWj-NWi sec. 5, T.157 N., R.66
W. , at bridge on U.S. High
way 281, 2j miles south of
Cando .

SWjSWi sec. 21, T.158 N. , R.68
W. , at culvert on State
Highway 17, 10 miles south
west of Bisbee.

At corner of sees. 23, 24, 25,
26, T.146 N., R.58 W. , on
bridge on county highway.
1.4 miles north of State
Highway 7 and 5 miles east
of Cooperstown.

N., R.58 W. , at culvert on 
county highway, 0.1 mile
south of State Highway 7 and
4 miles east of Cooperstown.

_

-

0.61

b 6

2.83

8.48

60.2

24.4

15.2

,08

1964-65

1964-65

1965

1958-65

1958-65

1955-65

1955-65

1955-65

1955-65

1959-65

1959-65

4-13-64
7- 6-65

4-13-64 
9-30-65

6- 1-65

5-12-58
6- 1-59
1961
1962
1963
1964
1965

3- -61
5- -62
3-23-63
3-13-64
4- 3-65

1961
4- 6-62
5- -63
4- 8-64
5- 5-65

1961
4- 4-62
6- -63
9- -64
4-11-65

1961
4- 6-62
1963

4- 7-64
4-13-65

1961
4- 4-62
1963

4- -64
4-11-65

4- -59
3- 3-61
4- -62
7-11-63
6- -64
4-11-65 

1961
6- -62 
7-11-63
6- -64
7- -65

8.25
8.80

8.76

9.30

1.59
2.06
1.28
3.03
1.74
2.05
2.45

fc)
( = )

d 3.63
d 4.40
d 4.47

_
-

2.55
2.66
2.84

_
_

3.30
2.77

d 3.5

-
6.80
2.18

d 3.90
d 5.56

.
-

3.23
3.5
4.0

a 2.49
d 3.66

5.94
3.95
6.35
7.90 

3 55
d 3! 90 

5.91
5.37
7.95

-
-

-

701

a 2.1
a 7.5

.2
22
3.8
7.5

12

b 1
3
1.5
2.9

' 4.1

0
b 50
b 10

13
30

0
25

150
90
90

0
750
25
52

220

0
b 50

10
40

130

e 49
b 35
350
140
354
700 

1.1
2 

30
21
59



400 CREST-STAGE PARTIAL-RECORD STATIONS

st-stage partial-record stations during water years 1961-65--Contlnued

Station 
No, Station name Location

Drainage 
area 
(sq ml)

Period 
of 

record

Annual maximum

Date
Sage 

height 
(feet)

Discharge 
(cfs)

of the North basin Continued

5-0598

5-0599

5-0599.5

5-0608

5-0612

5-0613.9

5-0614

5-0622.8

5-0624.7

5-0627

5-0628

5-0632

5-0736

5-0737.5

5-0738

Swan Creek near Absa- 
raka , N . Dak .

near Ayr, N. Dak.

Swan Creek near
Casselton, N. Dak.

Swan Creek tributary
near Casselton,
N. Dak.

Buffalo River near
Callaway, Mlnn.

Whisky Creek at
Barnesvllle, Mlnn.

Hay Creek near
Downer, Mlnn.

Hay Creek above
Downer, Mlnn.

Wild Rice River trib
utary near Bagley,
Mlnn.

Marsh River tributary
near Mahnomen,
Mlnn.

Wild Rice River trib
utary near Twin
Valley, Mlnn.

Coon Creek near Twin
Valley, Mlnn.

South Branch Wild
Rice River near
Ogema, Mlnn.

South Branch Battle
River at Northome,
Mlnn.

South Branch Cormo
rant River tribu
tary near Black-
duck, Mlnn.

Perry Creek near
Shooks, Mlnn.

At north line of sec. 3, T.140 
N. , R.53 W. , at bridge on 
county highway, ij miles 
east of Absaraka.

at culvert on county high
way, 4j miles south of Ayr.

NWj- sec. 28, T.140 N. , R. 52 W. ,
at bridge on county highway,
2.6 miles northwest of
Casselton.

Near center of sec. 2, T.139
N., R.52 W. , at culverts on
State Highway 18, 1 mile
south of Casselton.

SW£SWi sec. 17, T.141 N. , R.41
W. , at culvert on U.S. High
way 59, 2.7 miles north of
Call away

NEiNWj- sec. 29, T.137 N. , R.45
W. , at culvert on State
Highway 34, 0.7 mile up
stream from Blue Eagle Lake
and 1.0 mile northeast of
Barnesvllle.

NW^SWi sec. 28, T.138 N. , R.45
W. , at culvert on county
highway, 4.9 miles east of
Downer.

NW£NW£ sec. 30, T.138 N. , R.45
W. , at culvert on county
road, 3.1 miles east of
Downer.

SWiNWi sec. 21, T.146 N. , R.37
W. , at culvert on State
Highway 92, 5.0 miles south
of Bagley.

SE£SW£ sec. 36, T.145 N. , R.43
W. , at culvert on State
Highway 31, a quarter of a
mile upstream from mouth 
and 5£ miles west of
Mahnomen.

SWj-SEj- sec. 12, T.144 N. , R.45
W. , at culvert on state
Highway 31, ij- miles up
stream from mouth and 4£
miles northwest of Twin
valley.

NEj-NEj- sec. 26, T.144 N. , R.45
W. , at bridge on County

, Highway 28, 1.1 miles up
stream from mouth, and 4.0
miles west of Twin valley.

SE£SE£ sec. 11, T.142 N. , R.42
W. , at culvert on county
highway, 2 miles northwest
of Ogema.

NEi sec. 25, T.151 N. , R.29 W. ,
at culvert on U.S. Highway
71, three-quarters of a
mile west of Northome and 3
miles upstream from Battle
Lake.

NW£NW| sec. 32, T.150 N. , R.30
W. , at culvert on County
Highway 304, 3 miles up
stream from mouth and 3£
miles north of Blackduck.

NWi-SWj. sec. 30, T.151 N. , R.30
W. , at culvert on State
Highway 72, 5 miles west of
Shooks .

b 22

b 30

b 2.5

49.9

25.3

-

5.81

3.34

6.57

2.25

32.1

6.50

3.19

4.45

2.41

1955-65

1955-62,
1964-65

1955-65

1960-65

1961-64

1961-62

1961-65

1961-65

1961-65

1961-65

1962-65

1963-65

1960-65

1960-65

1960-65

6-10-59 
3- 2-61 
4- 2-62 
1963 

6- -64 
4- -65

6-22-57
7- -58
3- 2-61
4- -62
4- -63
4-15-64
4- -65

6-10-59
3- 9-61
4- 4-62
4- -64
4- -65

6-22-57e
7- 3-58e
6-10-59
3- -61
7- -62
1963

6- -64
4- -65

4- 4-61
6- 8-62
4- 3-63
4-13-64
4-10-65

3-13-61
6- 8-62
6- 1-63
4-15-64

5-14-61
6- 8-62

3- 3-61
6- 8-62
5-26-63
4-15-64
4-10-65

4-18-61
5-23-62
5-27-63
5- 5-64
4-11-65

3-17-61
6- 8-62
5-28-63
4-17-64 
4-10-65

5-14-61
6- 8-62
5-28-63
4-21-64
6-19-65

6- 8-62
5-28-63
6-19-64
4-10-65

6- 2-63
4-17-64
4-10-65

5-29-60
5-14-61
5-23-62
5-27-63
4-13-64
4-15-65

5-14-61
5-23-62
5-27-63
4-13-64
5-15-65

5-14-61
5-23-62
5-27-63
6-23-64
5-15-65

2.13 
2.31 

d 3.77 
d 2.58 
d 2.55 
d 4.46

e 1.86 
2.60
1.78
2.19
3.66
2.57
2.45
4.98

7.38
4.4
4.57

d 3.1
d 8.2

5.35
5.00
6.00
3.35
6.47
5.32
4.46
6.98

d 13.57
13.35

d 12.04
d 13.73
d 16.12

d 5.75
6.52
6.07
4.83

8.22
11.64

6.96
13.46
7. 78
6.90
7.47

d 7.12
7.94
8.34
8.32

d 10.30

d 10.55
10.27
(c)

d 12.90

10.63
12.39
10.83
11.25
12.66

12.68
11.35
11.83

d 13.21

8.21
8.87

d 9.87

12.88
14.83
4.45
4.25

d 3.92
d 5.13

3.24
6.54
15.87

d 12.59
12.91

6.54
7.38
7.10
5.93
6.23

e 53 
28 

130 
50
a

250

a 8
a 85
a 1.1

3.8
32
a
6.5

73

e 210
a

340
150
550

e 15
e 12

e 100
3

115
70
30

200

127
370
43

237
245

40
292
236
117

5
50

21
382
69
41

103

5
29
37
36
67

6
116

e 15

241

6.4
107
12
23

135

896
415
565
745

70
83
83

a 5.7
99
68
56
24
37

51
346
182
20
37

30
61
50
13
21
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al maximum discharge at rd stations during water years 1961-65 Continued

Station 
No.. Station name Location

Drainage 
area 

(sq ml)

Period 
of 

record

Annual maximum

Date
Oage 

height 
(feet)

Discharge 
(era)

of the North basin Continued

5-0766

5-0781

5-0781.8

5-0782

5-0784

5-0826

5-0826.8

5-0827

5-0829

5-0892

5-0897

Red Lake River tribu
tary near Thief
River Palls, MInn.

Lost River at Gon-
vick, Mlnn.

Lost River tributary
near Clearbrook,
Mlnn.

Lost River tributary
at Clearbrook,
Mlnn.

Clear-water River
tributary near
Pluramer, Mlnn.

English Coulee tribu
tary near Grand
Porks, N. Dak.

Saltwater Coulee
tributary near
Emerado, N. Dak.

Saltwater Coulee near
Emerado, N. Dak.

Freshwater Coulee
near Emerado,
N. Dak.

Vorth Branch Park
River at Gardar,
N. Dak.

Cart Creek at Crys
tal, N. Dak.

SW^SEi sec. 8, T.153 N. , R.43
W. , at culvert on County
Highway 7, 0.5 mile upstrean
from mouth and 3.1 miles
south of Thief River Palls. 

MEijNEj sec. 16, T.149 N. , R.38
W. , at culvert on county
highway, half a mile south
of Gonvlck and 3 miles down
stream from Pine Lake.

NWJ sec. 13, T.148 N., R.38 W.
at culvert on county highway
Z^ miles south of Clear-
brook.

SW^NWj sec. 29, T.149 N. , R.37
W. , at culvert on county
highway at north edge of
Clearbrook, three-quarters
of a mile upstream from
mouth.

SEjSE-J- sec. 22, T.151 N. , R.43
W. , at culvert on county
highway, l£ miles upstream
from mouth and 5j miles
southwest of Plummer.

SEjSEt sec. 4, T.151 N., R.51
W. , at bridge on county
highway at Powell, 7 miles
west of Grand Porks.

At west line of sec. 19, T.151
N. , R.52 w. , at bridge on
county highway, 2j miles
south of Emerado.

NW£NW| seo.l, T.151 N. , R.52
W. , at bridge on county
highway, 0.1 mile south of
U.S. Highway 2 and 5£ miles
east of Emerado.

SW£ sec. 31, T.152 N. , R.51 W. ,
at bridge on U.S. Highway 2,
6^ miles east of Emerado.

At west line of sec. 16, T.159
N. , R.56 W., at bridge on
county highway at northwest
corner of Gardar,

At east line of sec. 13, T.159
N. , R.5S W., at bridge on
county highway, 0.6 mile
south of post office at
Crystal.

.

30.9

1.79

3.05

1.17

4.68

22.0

e 110

31.0

34.7

74.0

1962-65

1960-65

1960-65

1960-65

1961-65

1955-65

1955-65

1955-65

1955-65

1955-65

1955-65

6- 8-62
4- 4-63
9-26-64
4-11-65

4-26-60
5-15-61
6- 8-62
6- 9-63
4-21-64
4-19-65

4- 6-60
5-26-61
5-23-62
5-27-63
4-21-64
4-11-65

4- 6-60e
4-26-61
5-23-62
5-27-63
4-13-64
4-11-65

3-24-61
5-23-62
7-12-63
7-10-64
4-11-65

4- 1-55
9- -57
7- -58
3- -59
4- -60
3-10-61
4-16-62
4- -63
6-12-64
4-12-65

1955
9- -57
3-25-59
4- 5-60
3-19-61
4- 6-62
4- -63
6-12-64
4-12-65

9- -57
7- -58
3- -59
4- 5-60
3- -61
4- 6-62
4- 6-63
6-12-64
4-12-65

4- -55
4- 1-56
9- -57
7- -58e
4- -60
3-19-61
4-15-62
4- -63
6-12-64
1965

4- -55
4- -56
3- -57
3-21-58
4-15-60
3-24-61
4-18-62
6- 6-63
6-12-64
4-12-65

4- -55
4-19-56
3- -57
4- 7-6Q
3- -61
4-18-62
6- 3-63
6-19-64
4-11-65

6.20
7.29

d 7.39
-

e 6.48
d 7.42

9.06
7.67

d 7.54
8.34

8.56
d 7.79
14.35
11.04
8.04

12.19

d 8.60
8.40
15.83
10.57
9.89

12.99

6.10
8.48
6.59
8.33

11.23

d 4.92
4.52

d 1.45
d 4.66
d 4.17
d 4.07

3.60
d 2.44

2.96
3.84

de4.93
de3.65
d .65
2.18

d 1.10
d 4.16

2.78
3.26
6.00

d 5.52
d 1.66
d 2.85

4.94
d 1.99
d 7.68

2.89
d 3.59
d 6.90

d 4.19
d 5.28

5.00
e 1.84
d 3.90
d 2.37
d 4.24
d 2.38

3.38
5.00

d 5.52
d 5.86
d 2.90
d 2.36
d 4.37
d .62
4.53
1.36
2.57

d 4.90

d 9.15
10.40
3.87
8.67

d 2.10
d 9.89

4.87
9.86

10.10

36
81
77

>150

a 50
25

255
121
110
178

a 42
5.4

132
81
21
98

a 18
20

147
56
45
89

10
106
20
96

177

e 90
e 112

e 1.5
e 40
e 65

1
68
15
34
84

e 70
e 150

e 7
e 156

1
280
246
111

-

e 240
e 11
e 70

e 223
19

430
73

100
380

a 500
a 650

a 1,180
a 15

e 330
28

520
46

259
1,180

e 1,000
e 1,160

e 80
e 5

e 740
1.0

826
75

288
700

e 1,200
e 2,950

e 120
e 860

1
2,200

290
2,150
2,420
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Annual maximum discharge at crest-stage partial-record stations during water years 1961-65 Continued

Station 
No, Station name Location

Drainage 
area 
(sq ml)

Period 
of 

record

Annual maximum

Date
Otage 

height 
(feet)

Discharge 
(cfs)

Red River of the North basln--Contlnued

5-0898

5-1134.5

5-1135.2

5-1161

5-1162

5-1163

5-1172

5-1233

5-1233.5

5-1235.2

5-1235.4

5-1235.6

Cart Creek tributary
near Crystal,
N. Dak.

Long Creek tributary
No. 2 near Crosby,
N. Dak.

Long Creek tributary
near Crosby,
N. Dak.

Sourls River tribu
tary near Burling
ton, N. Dak.

Des Lacs River trib
utary near Donny-
brook, N. Dak.

Puller Coulee at
Poxholm, N. Dak.

*

Sourls River tribu
tary No. 2 near
Burlington,
N. Dak.

Oak Creek tributary
near Bottineau,
N. Dak.

Oak Creek tributary
No. 5 near Bottin
eau, N. Dak.

Egg Creek near Qlen-
burn, N. Dak.

Egg Creek near Ruth-
ville, N. Dak.

Egg Creek tributary
near Deer ing,
N. Dak.

At east line of sec. 23, T.159
N. , R.55 W., at culvert on
county highway, 1.6 miles
southwest of Crystal.

At east line of sec. 7, T.163
N., R.97 W. , at culverts on
county highway, 3.4 miles
north of Junction of State
Highways 5 and 42 at Crosby.

At north line of sec. 30, T.162
N. , R.97 W. , at culverts on
county highway, 0.5 mile
west of State Highway 42 and
5 mllea south of Crosby.

SWj- sec. 25, T.156 N. , R.84 W. ,
at culverts on county high
way, 1.8 miles north of Bur
lington.

NEjSWt sec. 24, T.158 N. , R.87
W. , at culvert in Minneap
olis, St. Paul and Sault
Ste. Marie Railroad, 1.8
miles southeast of Donny-
brook.

NE^SW-J- sec. 2, T.156 N. , R.85
W., at culvert on U.S. High
way 52, 0.4 mile southwest
of Poxholm.

NW-J-NWi sec. 17, T.155 N. , R.83
W. , at culvert on county
highway, 2.6 miles southeast
of Burlington.

On section line 0.4 mile west
of corner of sees. 28, 29,
32, 33, T.162 N. , R.75 W. ,
on State Highway 5, 1.5
miles east of Bottineau.

At south line of sec. 26, T.162
N., R.75 W. , at culvert on
county highway, 1 mile north
of State Highway 5 and 4.5
miles east of Bottineau.

SW^SWi sec. 21, T.158 N. , R.83
W. , at culvert on county
highway, 85 miles west of
Qlenburn.

SWi-NWi- sec. 8, T.157 N. , R.82
W., at bridge on U.S. High
way 83, 4.7 miles north of
Ruthville.

SE£ sec. 32, T.157 N. , R.81 W. ,
at culvert on county high
way, 5 miles southwest of
Peering .

3.77

6.69

.35

.13

3.82

e 12.8

2.04

b 3.1

.73

20.9

108

4.25

1955-65

1960-65

1960-65

1959-65

1956-65

1955-65

1960-65

1955,
1959-65

1959-65

1955-65

1955-65

1955-65

3- -55
3- -57
3-31-59
4- -60
3- -61
4-18-61
6- 1-63
6- -64
4-11-65

3-14-61
3-26-62
6- -63
4- -64
4- -65

7- -60
9- -61
3-26-62
7-24-63
4- -64
6- -65

1959
2-22-61
1962

6- -63
4- -64
7- -65

3-13-61
1962

8- -63
3-31-64
4- -65

3-29-55
3-20-57
3-28-58
8- -59
3- -61
3- -62
6- -63
3-31-64
6- -65

3-26-60
3-13-61
3-21-62
6- -63
6- -64
6- -65

3- -61
1962

6- -63
4- 3-64
7- -65

3-20-61
1962
1963

4- 1-64
7- -65

3-29-55
4- -56
5- -59e
3- -61
3-21-62
6- 4-63
3- -64
1965

4- -56
7-13-57
3-14-59
3-26-60
9- -61
3-25-62
6- -63
6- -64
7- -65

1961
3- -62
6- -63
3-31-64
1965

d 3.51
d 3.27

3.18
5.72

d 2.96
6.36
3.50

d 4.52
6.22

d 3.77
3.90
4.9
4.5
4.50

5.08
d 6.14
d 3.18

4.4
3.6
4.13

_
d 3.30

4.18
 8.01
4.08
4.89

d 2.46
-

6.40
d 3.67

3.01

d 4.73
d 1.76

3.06
2.29

d 1.72
2.00
3.51
3.49
3.21

5.87
-

3.11
7.42
3.21
4.00

d 8.70
11.31
9.78

d 9.80
9.86

d 2.13
5.11
3.40

d 3.96
2.45

3.96
4.59
1.79

d 1.76
d 2.23

1.50
d 1.74

3.39

1.53
1.73

d 2. 02
d 2.39
d 1.34
d 2.27
d 2.62
d 2.38

3.17

_
d 3.01
d 2.77

2.42
2.82

e 38
a 22
e 29
e 96

3
113
38
54

109

8
23
40
32
30

a 28
5
6

24
10
20

a 0
.5

11
29
9

16

2
0

135
15
19

e 140
e 16
e 75
e 45

3
33
92
92
81

e 45
.8

14
60
15
24

.4
250
100

5
110

.4
88
60
15
40

e 60
e 75
e 7.5

.5
1.1
.5

5
46

e 88
e 133
e 190
e 260

16
100
430
180 .
290

0
.8

25
1.0
2
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ximum discharge at crest-stage partial-record stations during water years 1961-65 Continued

Station 
Ho, Station name Location

Drainage 
area 
(sq ml)

period 
of 

record

Annual maximum

Date
Oage 

height 
(feet)

Discharge
(Of 8)

Red River of the North basin Continued

5-1235.8 Egg Creek near Deer-
ing, N. Dak.

SEj-SE-J- sec. 7, T.156 N. , R.81
W. , at culvert on county
highway, 5 miles southwest of
Deering.

132 1955-65 4- 1-55
1956

8-12-57
3-26-58
3-18-59
3-26-60
3- -61
3- -62
6- -63
1964
1965

5.08
3.84
1.12
3.29
3.12
5.37
1.2
2.98
5.42
3.02
3.74

e 107
e 70
e 2.7

e 54
e 49

e 116
3.4

44
118
46
67

Lake of the Woods basin

5-1287

5-1297.1

5-1303

Pike River tributary
near Wahlsten,
Minn.

Johnson Creek near
Brltt, Minn.

Boriin Creek near
Chisholm, Minn.

SWj-SWi- sec. 32, T.61 N. , R.15
W. , at culvert on State High
way 135, 1.2 miles south of
Wahlsten and 2.7 miles up
stream from mouth.

NWjNEi- sec. 28, T.60 N. , R.18
W. , at culvert adjacent to
U.S. Highway 53, 0.6 mile
downstream from Sand Lake
and 5.9 miles west of Britt.

SE£SE£ sec. 9, T.59 N. , R. 20 W.,
at culvert on State Highway
73, 1.2 miles upstream from
mouth and 7.8 miles north of
Chisholm.

13.7

1961-65

1961-64

1959-65

5-15-61
7- 8-62
6-10-63
6-23-64
4-26-65

4-21-61
5-23-62
6-10-63
5- 6-64

4-23-61
6-11-62
4- 3-63
5- 6-64
9-30-65

a 8.06
6.37
5.73
6.71
6.35

7.60
7.22
6.75
7.63

13.21
11.82

d 12.00
12.21
12.18

60
23
8.2

39
26

28
22
13
29

223
117
83

146
143

a Not previously published.
b Approximately.
c Peak stage did not reach bottom of gage.
d Backwater from ice, vegetation, or debris.
e Revised.



404 RED RIVER OF THE NORTH BASIN

Sheyenne River seepage investigation

A series of discharge measurements was made during the period Sept. 13, 1963, to Nov. 19, 1963, 
to study the gain or loss of the Sheyenne River from mile 147.5 downstream from Lisbon to 73.6 
upstream from Kindred, N. Dak. Each series of measurements was made in as short a period as possi 
ble to minimize the effects of changing stage. There are no diversions through the reach. Surface 
runoff was minimum and the only significant inflow was from an unnamed tributary at mile 96.5.

Discharge through the reach is controlled by Baldhill Dam; however the release throughout the 
period was relatively constant and the only measurement affected by changing stage were those made 
at mile 147.5 and 141.6 on Nov. 19.

The series of measurements indicated an average increase in discharge of 28.8 cfs between Lisbon 
and Kindred.

Measuring conditions are generally good. There was a minimum effect from fluctuation in stage and 
the overall investigation is rated good.

River
mile

147.5

141.6

134.9

131.5

125.9

114.0

104.0

97.4

96. R

91.8

87.6

81.1

77. 3

73.6

Stream

Sheyenne River

do

.do.. ......

....do... .....

....do.... ....

.. ..do.. ......

....do. .......

Unnamed tribu
tary.

Sheyenne River

... .do........

....do... .....

....do........

....do........

Location

NW£ sec. 2, T.133 N. , R.55 w. , about 400 ft upstream 
from bridge.

On line between sees. 29 and 30, T.134 N. , R.54 W. ,
100 ft upstream from bridge.

On line between sees. 8 and 17, T.134 N. , R.54 W.

On line between sees. 29 and 32, T.135 N. , R.54 W., 
100 ft downstream from bridge.

NWi see. 16, T.135 N. , R.54 W. , about 75 ft down
stream from bridge.

On line between sees. 7 and 8, T.135 N. , R.53 W. ,
20 ft upstream from bridge.

NW£ see. 11, T.135 N. , R.53 W. , on last downstream
bridge In Ransom County.

On line between sees. 5 and 16, T.135 N. , R.52 W.,
about a quarter of a mile downstream from
bridge.

SW^NWi see. 8, T.135 N. , R.52 W. , about half a mile
downstream from county highway bridge.

On line between sees. 3 and 4, T.135 N. , R.52 W. ,
at bridge.

On line between sees. 35 and 36, T.136 N. , R.52 W. ,
20 ft downstream from bridge.

Nj see. 29, T.136 N. , R.51 W. , at bridge.

On line between sees. 22 and 23, T.136 N. , R.51 w. ,
at bridge.

SW corner of see. 7, T.136 N. , R.50 W. , 25 ft down-
stream from bridge.

Date

9-13-63 
10- 1-63
10-15-63
10-29-63
11-19-63

9-13-63
10- 1-63
10-15-63
10-29-63
11-19-63

9-13-63
10- 1-63
10-15-63
10-29-63
11-19-63 

9-13-63
10- 1-63 
10-15-63
10-.29-63
11-19-63

9-13-63
10- 1-63
10-15-63
10-29-63
11-19-63

9-13-63
10- 1-63
10-15-63
10-29-63
11-19-63

9-13-63
10- 1-63
10-15-63
10-29-63
11-19-63

9-13-63
10- 1-63
10-15-63
10-29-63
11-19-63

10- 1-63
10-15-63
10-29-63
11-19-63

9-13-63
10- 1-63
10-15-63
11-19-63

9-13-63
10- 1-63
10-15-63
10-30-63
11-19-63

9-13-63
10- 1-63
10-15-63
10-30-63
11-20-63

9-13-63
10- 1-63
10-15-63
10-30-63
11-20-63

9-13-63
10- 1-63
10-15-63
10-30-63
11-20-63

Discharge, In 
per se

Main stream

8.60 
8.02

11.0
17.0
21.4

10.3
8.96

13.2
19.3
18.6

11.1
9.31

11.4
21.3
16.2

11.7
9.20 

13.9
21.8
19.2

11.6
8.56

15.0
21.1
18.2

16.6
12.5
18.6
27.9
24.5

21.9
18.8
24.1
28.7
30.8

24.1
21.1.
28.3
33.1
27.5

_
-
-
-

29.8
26.2
32.9
33.0

31.5
25.8
34.9
39.5
38.3

34.2
29.5
37.8
46.2
39.1

36.6
26.6
35.9
43.4
39.4

34.5
28.8
37.2
41.4
42.0

cubic feet 
ond

Tributary
-

-

-

~

_

-

-

-

-

_

-

-

-

"

-

-

-

_

-

-

-

-

_

-

-

-

-

_

-

-

-

-

_

-

-

-

-

1.86
2.44
2.13
2.27

_
-
-
-

_
-
-
-
-

_
-
_
-
~

_
-
-
-
-

_
-
_
-
-
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bula at.......................... 117
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Barnesville, Minn., Whiskey
Creek at......................... 146

Basswood River near Winton, Minn......365-367
Baudette, Minn., Rapid River near.....392-394
Bear Island River near Ely, Minn......358-359
Beaver Creek near Pinley, N. Dak....... 64
Belly River, at international

boundary......................... 12-14
near Mountain View, Alberta.......... 18-20

Bergen, N. Dak., Wintering River near.325-326 
Big Coulee (tributary to Devils Lake)

near Churchs Perry, N. Dak...... 108-109
Big Coulee (tributary to Sheyenne

River) near Haddock, N. Dak...... 95-97
Big Falls, Minn., Big Pork River at...386-388 
Big Pork River at Big Palls, Minn.....386-388
Birch Lake, Minn...................... 360-364
Bois de Sioux River near White Rock,

S. Dak. ..................'........ 71-73
Bottineau, N. Dak., Lake Metigoshe

near............................. 336
Oak Creek near..................... .337-338

Boundary Creek (tributary to Souris
River) near Landa, N. Dak.......345-347

Boundary Creek (tributary to Waterton
River) at international boundary. 24-26 

Browning, Mont., St. Mary Canal near... 55-57 
Buffalo River, near Dilworth, Minn.... 150-152

near Hawley, Minn................... 143-145
South Branch, at Sabin, Minn........ 147-149

Camp Six Lake, Minn.................. .360-364
Cando, N. Dak., Mauvais Coulee-near. .. 101-103 
Caribou, Minn., Roseau River

near....................291-293,294-296
Cart Creek at Mountain, N. Dak........ 225-227
Cayuga, N. Dak., Wild Rice River near.. 80-82 
Cfs-day, definition of................. 2
Chisholm, Minn., Dark River near....... 382

Sturgeon River near.................379-381
Churchs Perry, N. Dak., Big Coulee

near............................ 108-109
Clearwater River, at Plummer, Minn.... 191-193

at Red Lake Palls, Minn............. 198-200
Climax, Minn., Sandhill River at...... 174-176
Columbus, N. Dak., East Branch Short

Creek Reservoir near............. 305
Concrete, N. Dak., Herzog Creek near..264-266 
Contents, definition of................ 2
Control, definition of................. 2
Cooperation, record of................. 1
Cooperstown, N. Dak., Sheyenne River

near............................ 111-113
Crookston, Minn., Red Lake River at...201-203 
Crosby, N. Dak., Long Creek near......300-301
Cubic feet per second per square

mile, definition of.............. 2
Cubic foot per second, definition of... 2 
Cut Bank Creek at North Lake Outlet,

near Granville , N. Dak........... 345
Cutbank Creek at North Lake Outlet,

near Granville, N. Dak........... 345

Page 
Dark River near Chisholm, Minn......... 382
Data, accuracy of...................... 6-7

explanation of....................... 3-6
other available...................... 7

Dazey, N. Dak., Baldhill Creek near...114-116 
Deep River near Dpham, N. Dak.........341-342
Des Lacs River at Foxholm, N. Dak.....316-318
Detroit Lakes, Minn., Otter Tail

River near....................... 61-63
Devils Lake near Devils Lake,

N. Dak........................... 110
Dilworth, Minn., Buffalo River near...150-152 
Discharge, definition of............... 2
Drainage area, definition of........... 2-3
Drayton, N. Dak., Red River of the

North at........................231-233
Dunka River near Babbitt, Minn........356-357
Dunseith, N. Dak., Willow Creek at....333-335

Edmore Coulee near Edmore, N. Dak..... 104-106
Egg Creek near Granville, N. Dak......343-344
Elm River near Kelso, N. Dak..........153-154
Ely, Minn., Bear Island River near....358-359

South Kawishiwi River near........... 352
Embarrass, Minn., Pike River near.....372-374
Emerson, Manitoba, Red River of the

North at........................270-272
Enderlin, N. Dak., Maple River near...134-136

Pargo, N. Dak., Red River of the
North at......................... 86-88

Farm Lake, Minn....................... 360-364
Fergus Falls, Minn., Orwell Reservoir

near............................. 67
Otter Tail River near................ 68-70
Pelican River near................... 64-66

Pinley, N. Dak., Beaver Creek near..... 164
Pordville, N. Dak., Forest River near.212-214 
Forest River, at Minto, N. Dak........215-217

Middle Branch, near Whitman, N. Dak.210-211 
near Fordville, N. Dak.......'...... .212-214

Fort Prances, Ontario, Rainy Lake
near............................. 378

Foxholm, N. Dak., Des Lacs River at...316-318 
Lake Darling near.................... 312
Souris (Mouse) River near...........313-315

Gabbro Lake, Minn..................... 360-364
Gaging station, definition of.......... 2
Garden Lake, Minn..................... 360-364
Gonvick, Minn., Ruffy Brook near...... 187-190
Goodridge, Minn., Red Lake River

near........................... .181-183
Goose River, at Hillsboro, N. Dak..... 168-170

near Portland, N. Dak............... 165-167
Grafton, N. Dak., Park River at.......228-230
Grand Porks, N. Dak., Red River of

the North at.................... 204-206
Granville, N. Dak., Cutbank Creek

near............................. 345
Egg Creek near......................343-344

Grinnell Creek, at Grinnell Glacier,
near Many Glacier, Mont.......... 32-34

near Many Glacier, Mont.............. 35-37

Halstad, Minn., Red River of the
North at........................ 161-163

Hansboro, N. Dak., Hidden Island
Coulee near.....................237-239

Harvey, N. Dak., Sheyenne River above.. 89-91 
Haug, Minn., Roseau River near........288-290
Hawley, Minn., Buffalo River near..... 143-145
Hendrum, Minn., Wild Rice River at.... 158-160
Herzog Creek near Concrete, N. Dak....264-266
Hidden Island Coulee near Hansboro,

N. Dak. ..........................237-239
Hillsboro, N. Dak., Goose River

at.............................. 168-170
Homme Dam, N. Dak., South Branch

Park River below................222-224
Homme Reservoir near Park River,

N. Dak........................... 221
405
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Hope, N. Dak., Maple River near. 
Hydrologic bench-mark station, 

definition of.............

PB.RQ 
133

Isabella, Minn., Isabella River near... 351 
Stony River near....................353-355

Isabella River near Isabella, Minn..... 351

Kaleida, Manitoba, Pembina River
near............................ 249-251

Karlsruhe, N. Dak., Wintering River
near............................327-329

Kawishiwi River near Winton, Minn.....360-364
Kelso, N. Dak., Elm River near........ 153-154
Kindred, N. Dak., Sheyenne River

near............................ 127-129

Lac la Croix, Ontario, Namakan River
at..............................368-370

Lake Ashtabula at Baldhill Dam,
N. Dak......................117,118-120

Lake Bronson, Minn., South Branch
Two Rivers at...................234-236

Lake Darling near Poxholm, N. Dak...... 312
Lake Metigoshe near Bottineau, N. Dak.. 336 
Lake of the Woods basin, crest-stage

partial-record stations in....... 403
gaging-station records in...........351-397

Lake Sherburne at Sherburne,
Mont..................... 41,42-46,47-51

Lakes and reservoirs:
Ashtabula, Lake, at Baldhill Dam

N. Dak................ 117,118-120
Bald Eagle Lake, Minn...............360-364
Birch Lake, Minn.................... 360-364
Camp Six Lake, Minn................. 360-364
Darling, Lake, near Poxholm, N. Dak.. 312 
Devils Lake near Devils Lake,

N. Dak........................... 110
East Branch Short Creek Reservoir

near Columbus, N. Dak............ 305
Farm Lake, Minn.....................360-364
Gabbro Lake, Minn...................360-364
Garden Lake, Minn...................360-364
Homme Reservoir near Park River,

N. Dak........................... 221
Little Gabbro Lake, Minn............360-364
Lower Red Lake near Red Lake, Minn... 177 
Metigoshe, Lake, near Bottineau,

N. Dak........................... 336
Orwell Reservoir near Fergus Falls,

Minn............................. 67
Rainy Lake, at Fort Frances, Ontario.. 378 

near Fort Frances, Ontario......... 378
St. Mary Lake near St. Mary,

Mont............................. 30
Sherburne, Lake, at Sherburne,

Mont.....................41,42-46,47-51
South Farm Lake, Minn............... 360-364
Vermilion Lake near Soudan, Minn..... 371
White Iron Lake, Minn...............360-364

Landa, N. Dak., Boundary Creek near...345-347 
Leeds, N. Dak., Little Coulee at....... 107
Lisbon, N. Dak,, Sheyenne River at.... 124-126
Little Coulee at Leeds, N. Dak......... 107
Little Fork River at Little Fork,

Minn............................383-385
Little Gabbro Lake, Minn.............. 360-364
Little Pembina River near Walhalla,

N. Dak..........................255-257
Long Creek, at western crossing of

international boundary.......... 297-299
near Crosby, N. Dak.................300-301
near Noonan, N. Dak.................302-304

Long River near Sarels, N. Dak........ 240-242
Lost River at Oklee, Minn............. 194-197
Lower Red Lake near .Red Lake, Minn..... 177

Maddock, N. Dak., Big Coulee near...... 95-97
Malung, Minn., Roseau River near......273-275
Manitou Bapids, Minn., Rainy River

at..............................389-391
Manvel, N. Dak., Turtle River at...... 207-209
Many Glacier, Mont., Grinnell Creek

near........................32-34,35-37
Swiftcurrent Creek at................ 38-40

Map of the United States............... 8
Maple River near Enderlin, N. Dak..... 134-136

Page 
Maple River, near Hope, N. Dak.......... 133
near Mapleton, N. Dak............... 137-139

Marsh River near Shelly, Minn......... 171-173
Mauvais Coulee, near Cando, N. Dak..... 101-103

near Churchs Ferry, N. Dak.......... 108-109
Middle River at Argyle, Minn.......... 218-220
Minot, N. Dak., Souris (Mouse) River

above...........................319-321
Minto, N. Dak., Forest River at.......215-217
Mountain, N. Dak., Cart Creek at......225-227
Mountain View, Alberta, Belly River

near............................. 18-20
Mountain View Irrigation District

Canal near....................... 15-17
Mountain View Irrigation District

Canal near Mountain View,
Alberta.......................... 15-17

Mouse River. See Souris River.
Mowbray Creek near Mowbray, Manitoba..246-248

Namakan River at outlet of Lac la
Croix, Ontario..................368-370

Neche, N. Dak., Pembina River at......261-263
Noonan, N. Dak., Long Creek near......302-304

Oak Creek at Lake Metigoshe Outlet
near Bottineau, N. Dak..........337-338

Oklee, Minn., Lost River at........... 194-197
Order, downstream, and station

number........................... 3
Orwell Reservoir near Fergus Falls,

Minn............................. 67
Otter Tail River, below Orwell Dam,

near Fergus Falls, Minn.......... 68-70
near Detroit Lakes, Minn............. 61-63

Park River, at Grafton, N. Dak........228-230
South Fork, below Homme Dam,

N. Dak..........................222-224
Park River, N. Dak., Homme Reservoir

near............................. 221
Partial-record station, definition of.. 2 
Pelican River near Fergus Falls, Minn.. 64-66 
Pembina River, at Neche, N. Dak.......261-263

at Walhalla, N. Dak................. 258-260
near Kaleida, Manitoba..............249-251
near Walhalla, N. Dak...............258-260
near Windygates, Manitoba........... 252-254

Pike River near Embarrass, Minn.......372-374
Plummer, Minn., Clearwater River at...191-193 
Portland, N. Dak., Goose River near...165-167 
Preface................................ Ill
Publications on streamflow, by

Geological Survey................ 7-11
by State agencies.................... 11

Rainy Lake, at Fort Frances, Ontario... 378 
near Fort Frances, Ontario........... 378

Rainy River at Manitou Rapids, Minn...389-391 
Rapid River near Baudette, Minn.......392-394
Red Lake, Minn., Lower Red Lake near... 177 

Red Lake River near................. 178-180
Red Lake Falls, Minn., Clearwater

River at........................ 198-200
Red Lake River, at Crookston, Minn....201-203

at High Landing, near Goodridge,
Minn............................ 181-183

near Red Lake, Minn................. 178-180
Red River of the North, at Drayton,

N. Dak.......................... 231-233
at Emerson, Manitoba................270-272
at Fargo, N. Dak..................... 86-88
at Grand Forks , N. Dak.............. 204-206
at Halstad, Minn.................... 161-163
at Wahpeton, N. Dak.................. 74-76

Red River of the North basin, crest- 
stage partial-record stations 
in.............................. 399-403

gaging-station records in............61-350
Roche Percee, Saskatchewan, Short

Creek near...................... 306-308
Roseau River, at international

boundary, near Caribou, Minn.... 294-296
at Roseau Lake, Minn................279-281
at Ross, Minn....................... 282-284
below State ditch 51, near Caribou,

Minn............................ 291-293
below South Fork, near Malung, Minn.273-275
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Page 
Roseau River, near Badger, Minn.......285-287

near Haug, Minn.....................288-290
near Roseau, Minn.................... 398

Ross, Minn., Roseau River at..........282-284
Ruffy Brook near Gonvick, Minn........ 187-190
Runoff in inches, definition of........
Rush River at Atnenia, N. Dak.......... 140-142
Rutland, N. Dak., Wild Rice River

near............................. 77-79

Sabin, Minn., South Branch Buffalo
River at........................ 147-149

St. Mary Canal, at Hudson Bay Divide,
near Browning, Mont.............. 55-57

at St. Mary crossing, near Babb,
Mont............................. 52-54

St. Mary Lake near St. Mary, Mont...... 30
St. Mary River, at international

boundary......................... 58-60
near Babb, Mont...................... 47-51
near St. Mary, Mont.................. 31

Sandhill River at Climax, Minn........ 174-176
Sarels, N. Dak., Long River near...... 240-242
Saskatchewan River basin, gaging-

station records in............... 12-
Seepage investigation:
Sheyenne River....................... 404

Shelly, Minn., Marsh River near....... 171-173
Sherburne, Mont., Lake Sherburne

at.......................41,42-46,47-51
Swiftcurrent Creek at................ 42-46

Sherwood, N. Dak., Souris (Mouse)
River near......................309-311

Sheyenne River, above Harvey, N. Dak... 89-91 
at Lisbon, N. Dak................... 124-126
at Valley City, N. Dak.............. 121-123
at West Fargo, N. Dak............... 130-132
below Baldhill Dam, N. Dak.......... 118-120
near Cooperstown, N. Dak............ 111-113
near Kindred, N. Dak................ 127-129
near Warwick, N. Dak.................98-100
North Pork, near Wellsburg, N. Dak... 92-94 
seepage investigation................ 404

Short Creek, below international 
boundary, near Roche Percee, 
Saskatchewan....................306-308

East Branch, Reservoir near
Columbus, N. Dak................. 305

Snowflake Creek near Snowflake,
Manitoba........................ 243-245

Soudan, Minn., Vermilion Lake
near............................. 371

Souris (Mouse) River, above Minot,
N. Dak..........................319-321

near Bantry, N. Dak.................330-332
near Foxholm, N. Dak................313-315
near Sherwood, N. Dak...............309-311
near Verendrye, N. Dak..............322-324
near Westhope, N. Dak...............348-350

South Farm Lake, Minn.................360-364
South Kawishiwi River near Ely,

Minn............................. 352
Sprague Creek near Sprague,

Manitoba........................ 276-278
Stage-discharge relation, defini 

tion of.......................... 2
Stony River near Isabella,

Minn............................353-355

Page 
Sturgeon River near Chisholm, Minn....379-381
Swiftcurrent Creek, at Many Glacier,

Mont............................. 38-40
at Sherburne, Mont................... 42-46

Terms and abbreviations, definition
of............................... 2-3

Thief River near Thief River Falls,
Minn............................ 184-186

Tongue River at Akra, N. Dak..........267-269
Tower, Minn., Vermilion River near....375-377
Turtle River at Manvel, N. Dak........207-209
Twin Valley, Minn., Wild Rice River

at..............................155-157
Two Rivers, South Branch, at Lake

Bronson, Minn................... 234-236

Upham, N. Dak., Deep River near.......341-342

Valley City, N. Dak., Sheyenne River
at..............................121-123

Verendrye, N. Dak., Souris (Mouse)
River near......................322-324

Vermilion Lake near Soudan, Minn....... 371
Vermilion River below Vermilion Lake,

near Tower, Minn................375-377

Wahpeton, N. Dak., Red River of the
North at......................... 74-76

Walhalla, N. Dak., Little Pemblna
River near.'..................... 255-257

Pembina River near..................258-260
Warroad River near Warroad, Minn......395-397
Warwick, N. Dak., Sheyenne River

near.............................98-100
Waterton River, near international

boundary......................... 21-23
near Waterton Park, Alberta.......... 27-29

Wellsburg, N. Dak., North Pork
Sheyenne River near.............. 92-94

West Pargo, N. Dak., Sheyenne River
at.............................. 130-132

Westhope, N. Dak., Souris (Mouse)
River near......................348-350

Whiskey Creek at Barnesville, Minn..... 146
White Iron Lake, Minn.................360-364
White Rock, S. Dak., Bois de Sioux

River near....................... 71-73
Whitman, N. Dak., Middle Branch Forest

River near...................... 210-211
Wild Rice River (Minn.), at Hendrum,

Minn............................ 158-160
at Twin Valley. Minn................ 155-157

Wild Rice River (N. Dak.), near
Abercrombie, N. Dak.............. 83-85

near Cayuga, N. Dak.................. 80-82
near Rutland, N. Dak................. 77-79

Willow Creek, at Dunseith, N. Dak.....333-335
near Willow City, N. Dak............339-340

Windygates, Manitoba, Pembina River
near............................ 252-254

Wintering River, near Bergen, N. Dak..325-326 
near Karlsruhe, N. Dak..............327-329

Winton, Minn., Basswood River near....365-367
Kawishiwi River near................360-364

Work, division of...................... 1
scope of............................. 1

WSP, definition of..................... 3
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